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The Intehim Action/r>ecision Doc;z&t;CD) for the 

Industrial Area at Rocky Flats .. , 

Interagency Agreement (UG) Januaw '22, : 1991;.' I t  :'!apps+,lk .&iatory 
guidance documents. 

Department of ~ealth comments that 'weni 

been incorporated into thh I .  

information @le@, compiled, ..and rek%%&% from October~~.1993;through , I 

I., . !  . I .  F+ruary 
1994. 

U.S. Environmental Protection Agency . .  '(EPA). and . .  Colopdo 

. . .  .. .. . . 

. I I , . s  

The change in the RFP missicimi hm..mcleai wk&ns pr%ciuCtion, to ?vi' 
restoration has provided an oppo .monitoring _ .  'programs*' 

currently iq place 'at RFP y d ,  

requirements relative-to the nFw I .  

facilitate .current and future mvironmental .monitoring iprograms"for :all media . . .  at..RFP. 
nese .monitoring programs, .in conjunction . _ I  with emefgency rksponse procedures, . 9. wo 

control ,procedures, and employee -awareness, , d l ,  pro&de a comprehensive interim 

protection system for the Industrial Area;'. This system is 'designed'to protkt the public 

and the .environment *throughout transition &d ' deconmidtion .and decommissioning 

@&D) activities. 

! . . .  . .  

. *  

. .  
, '  . . . 

.. 
At RFP, D&D, is generally d e h d -  as pis 

removal, and entombment of surplus nuclealr:f&&.'.The prim 
DgLD are (1) surveillance and maintenance, (2) as&sment','and characterization, 'of'... 

the removal of . .  :equipment, piping, tanks, ducts, ceihgs; arid'obei. in 

structures. 

stioda+a60*. .acti;iti& 'Ph sufp 
p&uction buildings. 'D&D is prid$.,&&:'&th d-mihati&;' .,r. 

1 .  

tasks ssociated wi 
... 

envhonmend review, md (4) close out., ACtivi&"$&&& wi&:hese ~ ~ . i ~ v ~ l v ~  '. 

: . .* . .  

In general, it is planned that .D&D will be done in '$h&s, allowing. 
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0 A methodology that references existing chemi@-tracking databases is presented 
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: , :  . qotptial I . i Y , L  . -.pundwater,, ..,.d. ._ . m&pi&q . . tn;,;.. 

by creating potentiometric maps'for the ,199.2 spring 
effect of building.foundation&:drains on' alluvial groundwater flow was assessed. 

*. . '2,. I. : 

characterization data are cntical.to the design bff;tur& h s i t h e d m e n t  upgrades 

containing diverse ranges of contaminants. 
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Yegification monitoring for D&D activities is the second and outer layer of 
environmental-suweilhce *that will verify that D&D contaminant pathway 
prokction procedures and site-specific monitoring activities are effective. 

The type and extent of verification monitoring will depend on the type of D&D 
activity being performed and the assessed environmental hazard associated with 

that activity. 

Aradministrative-linkage that promotes-communication-and-coordination-between 
D&D and Industrial Area XIWIFW programs is established for the Industrial Area. 

A statistically based methodology has*been identified to develop site-specific 

baseline conditions for environmental media at D&D activity locations and to 

determine when pre-programmed response actions are needed. 

A plan to construct spill control tankage for the wastewater treatment system that 

will enable the treatment system to manage chemical spills or releases introduced 

into the sanitary sewer system is presented. The milestone for this construction e- . '  
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1.0 INTRODUCTION 

This document is the Interim Measurehterim Remedial 

(IM/IRA/DD) for the Rocky Flats Plant (RFP) Industrial 

.. 
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Action/Decision Document 

Area and was prepared in 

accordance with the Rocky Flats Interagency Agreement (IAG), dated January 22, 1991, 

and applicable regulatory guidance documents. Comments from the U.S. Environmental 

Protection Agency (EPA) and Colorado Department of Health (CDH) were incorporated 

throughout the development of this IM/IRA/DD. Generally, this IM/IRA/DD is based 

on information collected, ,compiled, and reviewed from October 1993 through February 

1994. 

The purpose of this IM/IRA/DD for the RMA Industrial Area is to ensure that 

environmental monitoring is sufficient to..detect potential. releases .to the environment 

during decontamination and decommissioning @&I)) or other nonroutine activities. This 

program is intended to facilitate the environmental programs at Rocky Flats based on the 

U.S. Department of Energy's (DOE'S) 'new-mission. In addition, .this document provides 

a plan to enhance the existing water management programs for waters collected and 

contained in building footing-drains, basements, valve vaults, and sumps. Proposed 

actions specified in the IM/IRA/DD will facilitate activities within the Industrial Area 

that will increase the capability of detecting !and preventing contaminantreleases before 

they migrate beyond the Industrial Area boundary. 

The MIRA process is used at Rocky Flats as a means to rapidly complete remedial 

actions by reducing or eliminating a potential threat to human health and the 

environment. The term IM/IRA is a combination of the terminology used for 
environmental investigation and cleanup programs: the Resource Conservation and 

Recovery Act (RCRA) IM and the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA or Superfund) IRA. CERCLA is designed 

as a response program to deal with contamination created by previous waste management 
. .. 
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practices. RCRA is a regulatory program for current and new sites to prevent industrial 

sites from becoming contaminated (Arbuckle et al. 1989). 

The main features that differentiate an interim action from a CERCLA Remedial 

InvestigationlFeasibility Study (RVFS) or a RCRA Facility Investigation/Conective 

Measures Study (RFI/CMS) are (1) a limited number of alternatives are evaluated, (2) 
a complete baseline risk assessment is not required, and (3) documentation requirements 

are minimized. 

The IM/IRA'concept is used at Rocky Flats to reduce potential risks at a site by 
instituting temporary -measures ,to .stabilize-the site or to prevent further or potential 
contamination from leaving the site. The IM/IRA/DD must be followed by, and be 

compatible with, a Record of Decision (ROD) that will (1) provide long-term protection 
of human health and the environment, (2) fully address the principal .threats posed by the 

site, and (3) address the statutory preference for treatment that reduces toxicity, mobility, 

or volume of wastes (EPA 1991). 

The proposed actions selected in this IM/IRA/DD are protective of-human health and the 

environment. Because this I M / W D D  does not constitute the final remedy for the 
Industrial Area, the statutory preference for remedies that use the above-mentioned 

treatment options will be addressed by the final response action. Because this is an 

IM/IRA/DD, the review of monitoring programs and the management and treatment of 

foundation drain, vaults, and sump waters will be ongoing. 

The entire RFP consists of approximately 6,550 acres of federally owned land in 
northern Jefferson County. The plant is located along with the 341-acre National Wind 

Energy Test Center on a federal natural preserve. The heavily secured area known as 
the Industrial Area consists of a 384-acre complex surrounded by a 6,150-acre buffer 

zone. The Industrial Area encompasses 248 manufacturing, chemical processing, 

1-2 Racycbd 
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laboratory and support facilities. The facilities for fabrication and recovery of plutonium 

comprise the majority of the buildings (EG&G 1993). 

1.1 MISSION OF "EiE ROCKY FLATS PLANT 

The mission of RFP has changed in recent years to the following activities: (1) 

performing environmental restoration and waste management activities and (2) developing 

plans for the transition of various facilities to other uses or for D&D. 

On January 28, 1992, former President Bush announced that the W-88 warheads would 
no longer be produced.for the-Tiidentfsubmarines. -Because the-production of the W-88 
nuclear weapon triggers was the only remaining plutonium production assignment for 

.RFP, the-plant's mission was changed. On March 14, 1992, former Secretary of Energy 

James Watkins announced that the Rocky Flats mission would change from nuclear 

weapons production to environmental restoration (ER) and waste management. The 

,objective %behind- these environmental restoration programs would be .for eventual D&D 
of the Rocky Flats site. 

At RFP, D&D is generally defined as post-transition/deactivation activities in surplus 

production buildings. D&D is prirnarily*concemed with decontamination, dismantling, 
removal, and entombment of surplus nuclear facilities. The primary tasks associated with 

D&D are (1) surveillance and maintenance, (2) assessment and characterization, (3) 

environmental review, and (4) close out. Activities associated with these tasks involve 
the removal of equipment, piping, tanks, ducts, ceilings, and other internal building 

structures. In general, it is planned that D&D will be done in phases, allowing 
alternative interim use of most buildings before the final decommissioning of the 

buildings. 
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1.2 INTERIM MEASURE/I[NTERIM REMEDIAL ACTION OBJECTIVES 

This IM/I€WDD presents a program that proactively addresses the current and future 

monitoring requirements for the Rocky Flats Industrial Area. The objective is to 

maintain a safety net around the Industrial Area to monitor for, protect against, and 

respond to potential contaminant releases until and during D&D and other nonroutine 

activities. This safety net involves the plant protective systems that are currently in place 

for the safety and protection of the public and environment. Examples of these 

protective systems include environmental monitoring, emergency/spill response, work 

control, employee awareness and training, building safety and alarm systems, D&D 

project safety systems, and D&D projectengineered barriers. 

This safety-net objective was accomplished through a systematic review of existing 

documentation and databases at RFP. From this review, a conceptual model was 

developed for the potential migration pathways of contaminants within the Industrial 

Area. Potential sources of contamination and chemicals of concern were identified in the 

Industrial Area. Potential source areas include fixed contamination in the facility, 

individual hazardous substance sites (IHSSs), and potential releases from buildings that 

store chemicals or have waste storage areas. This document represents a plan to increase 

the capability of detecting potential releases at or within the boundaries of the Industrial 

Area during the current and future activities at RFP. 

0 

The major goals behind the development of this lM/IRA/DD are as follows: 

0 Identify contaminant pathways for all environmental media that could transport 
contaminants from the Industrial Area and evaluate monitoring capabilities at 

those locations. This will identify any monitoring gaps based upon the safety-net 

objective. 

a 
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Review existing RFP databases and develop a methodology to compile a listing 

of chemicals to monitor (constituents of potential concern [COPCs]) for current 
and future monitoring activities in the Industrial Area. This activity will result 

in a more focused listing of chemicals in a given location so a cost-effective 

monitoring program can be established. 

Conceptualize and develop a future verification monitoring program that 
complements site-specific D&D activities within the Industrial Area. The 

verification .monitoring program would detect potential contaminant releases 
before leaving the Industrial Area, promote pre-planning and coordination, and 

detail appropriate -response actions -to -be undertaken by the Industrial Area 

IM/IRA, D&D, and emergency response representatives. 

Establish statistically based criteria for developing baseline and response action 

conditions for COPCs. These criteria will attempt to minimize false positive 

monitoring Terrors. 

Create a protective and costsffective.D&D verification monitoring program using 

a combination of the best available real-time monitoring technologies and sample 

*collection - instrumentation, --which would interface with existing RFP remote 

sampling and detection systems. This is a cost-effective approach using existing 

state of the art monitoring programs that are already established in the Industrial 

Area. 

Evaluate and enhance the current incidental water and foundation drain 

management programs to reduce the potential risk of contaminant transport from 

the Industrial Area via discharge into the storm water drainages, wastewater 

treatment plant (WWTP), or by the onsite wastewater treatment systems within 

. '. 
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the Industrial Area. Enhancements to these water management programs will 

allow better monitoring and disposition practices within the Industrial Area. 

e Detail the purpose and the completion schedule milestone concerning the 

construction of spill control containment for the WWTP. This containment will 

enhance the WWI’€”s capability to manage chemical spills or releases introduced 

into the sanitary sewer system. The milestone for this construction activity was 

previously associated with the RFT Pond IM/LRA and was incorporated into this 

-*Industrial Area:XMA&WDD-according to the agreement between DOE and EPA. 

1.3 SCOPE OF WORK 

The development of this IM/IRA/DD involved an intensive review of existing monitoring 

information specific toethe Industrial Area. The reviewed information was used to 

develop the document’s historical site characterization, a description of historical waste 

practices, COPCs, and media-specific contaminant pathways. Based on the chemical 

source and pathways information, the current monitoring network within the Industrial 

Area-was assessed in terms of spatial distribution, depth, frequency of.sampling, and 

monitoring for the appropriate chemical parameters. 

A potential contaminant pathway that is also addressed in this IM/IRA/DD involves the 

monitoring and management of incidental and foundation drain waters in the Industrial 

Area. Incidental waters are waters that accumulate in building basements, valve vaults, 

and sumps, and that have the potential for containing hazardous chemicals. This 

IMIlRAIDD addresses the influence of the foundation drains on the groundwater pathway 

and discusses the overall management of incidental and foundation drain waters from 
monitoring to disposition. 

Because this lM/I;RA/DD is designed to be proactive in nature, the environmental 

monitoring systems at and within the boundaries of the Industrial Area,were evaluated. . .  
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In the past, environmental monitoring has emphasized areas beyond the Industrial Area 
and including the buffer zone; the RFP propew fence line has been the point of concern. 

This buffer zone emphasis is particularly true for surface water, where monitoring has 
been primarily concentrated in the buffer zone and associated with the water retention 

ponds. The current RFP envkonmental monitoring programs reviewed and assessed for 

this report are extensive, well organized, and successful in meeting the primary 
environmental monitoring objectives: (1) environmental compliance and (2) protection 

of human health and the environment (Figure 1-1). In an effort to be proactive, DOE 
has taken a more global approach to the site and is addressing the Industrial Area as a 
single source, or a collection of smaller source areas, which allows monitoring activities 

to be focused closer to the potential sources of contamination. This approach does not 

minimize the environmental monitoring in the buffer zone but merely focuses some 

monitoring activities on the pathways and release mechanisms from the potential source 

areas. 

The scope of the IM/IRA/DD for the Industrial Area includes assessing data gaps in the 
current monitoring programs relative to the Industrial Area safety-net concept. A data 

gap refers to a monitoring area where environmental data arc missing based on a defined 
monitoring objective. It is important to note that observkd data gaps in this report do not 

constitute a failure or a problem with the existing RFP monitoring programs. These 

noted gaps reflect areas that require enhancement based on new monitoring objectives 

and approaches for the Industrial Area relative to the new mission for RFP. 

1.4 PROJECT BACKGROUND 

This IM/IRA/DD was developed by reviewing existing environmental monitoring 
program information for surface water, groundwater, air, incidental waterdfoundation 

drains, and soils. Project personnel obtained information from all Industrial Area 

monitoring programs currently operating at RFP. This monitoring information was 

1-7. 
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DECONTAMINATION 
AND DECOMMISSIONING 

0 Transilion 
0 Projecl Preparalion 
U Environmenlal Review 
0 Subprojecl Baseline 

Developmenl 
U Facility Characlerizalion 
U DBD Engineering 
0 lmplemenlalion Planning 
U Decommissioning 

U Closeoul and Verilicalion 
rll Posl-Operalions Aclivilies 

Operations 

SOIL MONITORING 

0 Annual Sile Wide 
0 OU lnvesligalion 
0 OU Remedialion r- 0 Offsile 

I 
ENVIRONMENTAL 
RESTORATION 

0 IM I IRA 

13 OU Management 
0 du Investigations 
0 OU Remedialion 

a CERCLA I RCRA 

SURFACE WATER 
MONITORING 

GROUNDWATER r- MON~ORING 

0 Ba&ground 
0 RCRA 
0 CERCLA 
Cl Boundary 
0 SpMal Purpose 

I 

AIR MONITORING . 

0 Ambient Radioacli i 
0 Ambient Nonradioaclii 
0 Effluent Emission 

Radioaclive 
0 Elfluenl Emmission 

Nonradioaclive 
0 Meleorolwical 

WORK CONTROL 

0 IWCPS 
0 Adminislralive Conlrols- 
0 Release Prevenlion 
0 Aclivily-Specific 

Moniloring 
0 Palhway Proleclion 
0 Work Plan Approval 
0 Operalions Review 

Commillee 
0 0 US0 SARs 

IM I IRA Interim Measures I lnlerim Remedial Action 
IWCP - Integrated Work Control Program 

NPOES National Pollutant Discharge Elimination Syslem 
. OU E Operable Unit 

RCRA = Resource Conservation and Recovery A d  
SAR - Safely Analysis Review 

SARA = Supedund Amendments and Reaulhorization A d  
SEA = Systems Engineering Analysis 
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Characterization '-1 Ilats\graphics\ligt-I. fh3 8/4/94 e 



D m  FINAL 

evaluated and proposed actions were provided to develop an integrated and 

comprehensive monitoring program to address current and future monitoring objectives 
within the Industrial Area. Integration of the existing monitoring program information 

and the overall assessment of current and future monitoring program requirements was 

developed through six primary tasks: 

0 review of existing data; 

0 assessment of contaminantsmd sour&; 

0 identification of media-specific pathways; 

0 assessment of current monitoring .programs; 

0 -assessment of future monitoring programs; and 

0 assessment of incidental and foundation drain water management and treatment 

programs. 

1.4.1 Review of .Existing Data 

Data gathering objectives (DGOs) were developed to provide an efficient means to 

acquire specific environmental information for the Industrial Area. The DGOs were 

specific for each environmental medium (groundwater, soil, surface water, incidental and 

foundation drain waters, and air) and involved the following processes: 

0 stating and defining the problem/goal; 

defining the boundaries of the problem; 0 

Rayckd 
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0 

0 

defining inputs to solve the problem; and 

defining the technical approach to solve the problem. 

This DGO approach led to a more focused search and review of existing RFP monitoring 

information needed to m e t  the overall project objectives. In general, data acquisition 

activities for the Industrial Area IM/IRA/DD started early in October 1993 and ended 

lateFebruary 1994. 

1.4.2 Assessment of Contaminants and Sources 

Determining which chemicals should be monitored within,the.hdustrid Area was critical 

to assessing the current monitoring programs. This task involved referencing and 

developing chemical listings (databases) that were determined to be chemicals that have 

historically been released or have the potential of reaching the Industrial Area 

environment. The COPCs were developed from chemicals identified from past spills or 

releases at MSSs. Compounds of interest (COI) were developed by reviewing and 

assessing EG&G's chemical tracking and inventory databases of chemicals and wastes 

currently being stored in the Industrial Area. 

1.4.3 Identification of Media-Specific Pathways 

Potential contaminant transport pathways and mechanisms were reviewed or developed 

to assess the current monitoring system's capability to detect contamination before 

leaving the Industrial Area. Generally, the surface water pathways were determined by 

topographical maps and previous drainage studies conducted in the Industrial Area. 

Groundwater pathways were determined by developing potentiometric flow maps based 

on historical groundwater elevation data and by assessing the impact on groundwater 

migration as a result of building foundation drains. Incidental and foundation drain water 

pathways were determined by reviewing existing engineering drawings of building drains, a 
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and storm and sanitary sewer system piping. The air pathway was assessed by reviewing 

historical meteorological conditions and air dispersion modeling studies performed at 

RFP. Based on all the pathway information, a general Industrial Area conceptual site 

model was constructed. 

1.4.4 Assessment of Current and Future Monitoring Programs 

Based on the identification of contaminant pathways and COPCs and COIs, the existing 
Industrial Area monitoring programs could be evaluated on their ability to detect 
contamination before laving the Industrial Area. The evaluation involved spatial 

-distribution .of monitoring. locations, .,locations relative to contaminant .pathways, 

monitoring frequency, and adequacy of analytical testing parameters based on the COPCs 
and COIs. 

Six main activities were associated with assessing the monitoring system programs for 
. future*D&D ,activities: 

e 

e 

e 

Conceptualize a verification monitoring program for site- and task-specific D&D 
activities that would complement building monitoring activities and engineering 

controls to ultimately detect contamination before it Ieaves the Industrial Area. 

The type and extent of verification monitoring would be a function of the real 

environmental hazard posed by the specific D&D activity. 

Develop ‘general recommendations for pathway protection procedures that could 

be implemented at the actual location undergoing D&D activities to reduce the 

potential of contaminants entering the environment. 

Review new monitoring technologies for surface water and air that could be used 

during D&D activities and that could enhance the existing monitoring network. 
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0 Develop a statistically based methodology for establishing baseline concentrations 
for each medium in the Industrial Area associated with D&D activities. 

Contaminant concentrations significantly exceeding these baseline concentrations 

would indicate potential problems with the pathway protection procedures or the 

site-specific monitoring for D&D activities and would prompt a response action. 

0 Outline preprogrammed responses for each medium of concern when chemical 
concentration or other conditions warrant a response action. 

0 Establish an administrative linkage that promotes communication and coordination 

between the-D&D and the IM/IRA programs within the Industrial Area. 

1.4.5 Assessment of Incidental and Foundation Drain Waters Management and 

Treatment Programs 

For the purposes of this IM/IRA/DD; incidental waters are waters in building basements, 

valve vaults, and underground maintenance vaults. Groundwater and precipitation are 
the major sources of incidental and foundation drain waters. These waters are managed 

much differently than most surface waters in the Industrial Area and all have the potential 

of containing elevated concentrations of chemicals from contaminated groundwater or 

under-building contamination (UBC). The incidental water and foundation drain 

management plans go beyond pathway monitoring and involve the ultimate disposal of 

the water using onsite treatment systems. The proposed actions detailed in this 

IM/IRA/DD will enhance the existing incidental and foundation water management plan 

concerning onsite treatment options and water characterization activities. These 
enhancements will also allow all onsite treatment systems to accept and treat waters 

according to specific acceptance criteria. 



1.5 INTERIM MEASURE/INTERIM REMEDIAL ACTIONI'DECISION 

DOCUMENT ORGANIZATION 

The IM/IRA/DD is composed of the following 11 sections: 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

0 

Section 1 .O, Introduction; 

Section 2.0, Site History and Characterization; 

Section 3.0, Constituents of Potential Concern, Compounds of Interest, and 
'Sources; 

Section 4.0, -Groundwater, Monitoring; 

Section 5.0, Surface Water Monitoring; ' 

Section 6.0, Air Monitoring; 

Settion 7.0, Incidental and Foundation Drain Waters; 

Section 8.0, Conceptual Site Model; 

Section 9.0, Decontamination and Decommissioning Activities; 

Section 10.0, Future Conceptual Site Model; and 

Section 11 .O, Implementation Plan. 

. .' 

1-13 Recycled 



I DRAFI'F'INAL 

Sections 1.0 and 2.0 provide basic information on the background of the Industrial k e a  
~ .. -0 

and the IM/IRA/DD project. Sections 3.0 through 8.0 represent chemical information, 
assessments, and proposed actions for the current conditions at RFP. These current , 

transition monitoring programs in the Industrial Area are well established and the 

monitoring objectives are well defined; the specific actions for D&D activities are very 

site-specific and are not defined at this time. For this reason, the IM/IRA/DD separates 
the D&D activity monitoring (Section 9.0) from the current media-specific monitoring 

assessments. Therefore, the future site conceptual model (Section 10.0) provides a 

general discussion of potential contaminant pathways that may result from future.D&D 
activities and potential engineering controls. Section-specific reference and appendix 
sections are included at the end.of each section. 
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2.0 SITE HISTORY AND CHARACTERIZATION 

2.1 SITEDESCRIPTION 

RFP is a government-owned and contractor-operated facility that was part of the 

nationwide nuclear weapons production complex. The primary mission of the RFP was 

to produce metal components for nuclear weapons. RFP is currently in transition from 

a defense production facility to one whose future mission includes environmental 

restoration, .waste, management,. and eventual D&D. 

2.1.1 Location 

RFP is located in .northern Jefferson County, Colorado, approximately 16 miles 

northwest of Denver (Figure 2- 1). Other surrounding cities include Boulder, Broom field, 

and Arvada, all of which are located less than 10 .miles ..to northwest, .east, and 

southeast;respectively. RFP is bounded on thenorth by State Highway 128, on the east 

by Jefferson County Highway 17 (Indiana Street), on the south by agricultural and 

industrial properties and State Highway 72, and.on..the west by State Highway 93. 

The-plant consists of approximately 6,550 acres of federally owned land in Sections 1 

through 4 and 9 through 15 of Township 2 South, Range 70 West. The majority of 

buildings located within the RFP site are concentrated in a 384-acre zone called the 

Industrial Area or Controlled Area. The Industrial Area is surrounded by an essentially 

unoccupied and approximately 6,150-acre buffer zone (Figure 2-1). 

2.1.1.1 surround in^ Land Use a nd PoDulation Density 

The population, economics, and land use of areas surrounding RFP are described in a 

1989 Rocky Flats vicinity demographics report prepared by U.S. Department of Energy 

IwpO r*p\flais\imira\gd\sut.Z Augusi 13. 1994 2- 1 R.ydd 
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(DOE) (DOE 1990). This report divides general land use within 0 to 5 miles of RFP 

into residential, commercial, industrial, parks and open spaces, agricultural and vacant, 

and institutional classifications, and outlines current and future land use near the plant. 

The majority of residential use within 5 miles (8 kilometers @an]) of RFP is located 

northeast, east, and south of the existing RFP. Figure 2-2 shows the 1989 population 

and residence distribution within a 5-mile radius from the center of RFP. Commercial 

development is concentrated near the residential developments around Standley Lake, 

primarily north and southwest, and around the Jefferson County Airport, which is located 

approximately 3 miles (4.8 km) northeast of RFP. Active industrial land use within 5 

miles (8 km) of the plant is limited to quarrying and mining operations located on land 

directly west and southwest of the RFP property. 

Several areas of industrially zoned property are located around W P ,  both directly 

adjacent and nearby. This property is not likely to be developed any time in the near 

future because of lack of water for fire protection. Open-space land is located northeast 

of RFP near the City of Broomfield, in small parcels adjoining major drainages, and in 

small neighborhood parks in the cities of Westminster and Amada. Standley Lake is 

surrounded by Standley Lake Park. Irrigated and nonimgated cropland, producing 

primarily wheat and barley, are located northeast of RFP near the cities of Broomfield, 

Lafayette, and Louisville; north of RFP near Louisville and Boulder; and in scattered 

parcels adjacent to the eastern boundary of the plant. Several horse operations and small 

hay fields are located south of RFP. 

2.1.1.2 Future PoDulation and Land-Use Proiectiow 

Future land use in the vicinity of RFP will most likely involve continued suburban 

expansion, which will result in increasing density of residential, commercial, and 

industrial land use in the surrounding areas. The expected trend in population growth 
- 

Iwpfl wp\ f la ts \ imi re \pd \~ t .Z  AwuM 13. 1994 2-3 . R.sydd 
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in the vicinity of RFP is addressed in the DOE demographics study (DOE 1990). This 
report considers expected variations in population density by comparing the 1989 setting 

to population projections for the years 2000 and 2010. DOE projections are based 

primarily on long-term Population projections developed by the Denver Regional Council . 

of Governments (DRCOG]. Expected population density and distribution around RFP 

for the years 2000 and 2010 are shown in Figures 2-3 and 2-4, respectively. Table 2-1 

summarizes the population data presented in Figures 2-2, 2-3, and 2-4. The rapid 

residential development of Rock Creek in the town of Superior, north-northeast of RFP, 

was not foreseen at the time of the 1989 report. 

2.1.2 Description of Industrial Area 

The Industrial Area, also known as the Controlled Area, is a 384-acre fenced security 

area, which contains the main production facilities. The main plant has 436 buildings, 

facilities, systems, and structurei; 150 of these are permanent buildings, and 90 are 

trailers used mainly for office space (DOE 199%; EG&G 199%). The remaining 

facilities are smaller structures, additional temporary structures, or parts of systems on 

the site. Each facility is numbered according to its function. 

The industrial facilities are divided by Central Avenue into two main areas, as shown in 

Figure 2-5. The Protected Area, to the north, contains all of the facilities related to 

plutonium operations. Security fences and intrusiondetection systems surround all 
buildings in which plutonium is handled or stored, and various other measures are used 
to provide safeguards and security. The area to the south of Central Avenue contains 

both nonplutonium manufacturing facilities, which are located in secured areas, and many 

of the general plant support facilities, some of which are in secured areas. Water 
treatment, utilities, and administration facilities are generally situated on the west end of 

Central Avenue, and waste treatment operations are situated near the east end. 
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TABLE 2-1 
Industrial Area IM/IRA/DD 

Current and Projected Population in the Vicinity of the Rocky Flats Plant 

C minr - A R r n E F G H 1 J K  1. M N n P c;M 
Year: 1989 

1 0 0 0 0  0 0  0 0 0 0 0  0 0 0  0 0  0 

2 0 0 0 0  0 0  0 0 0 0 0  0 0 0  0 0  0 

3 5 5 13 0 0 0  17 0 7 0 0  0 0 4  0 0  51 

4 0 00 22 0 283 46 50 215 3 7 0  0 3 0  2 2  633 

5 36 300 13 25 3,671 477 578 2,355 469 65 0 0 22 0 116 10 8,439 

SUM 41 305 48 25 3,954 523 645 2,570 479 72 0 212 25 4 118 10 9,123 

Year: 2000 
1 0 0 0 0  0 0 0 0 0 0 0  0 0 0  0 0  0 

2 0 0 0 0  0 0  0 0 0 0 0  0 0 0  0 0  0 

3 5 5 13 0 0 0  17 0 7 0 0  0 0 4  0 0  51 

4 0 0 214 7 472 96 50 630 3 7 0  0 3 0  2 2 1,486 

5 33 1,289 566 25 4,372 542 1,259 6,457 1,336 146 0 219 23 0 110 94 16,471 

SUM 38 1,294 793 32 4,844 638 1,326 7,087 1,346 153 0 219 26 4 112 96 18,008 

1 0 0 0 0  0 0  0 0 0 0 0  0 0 0  0 0  0 
12 0 0 0 0  0 0  0 0 0 0 0  0 0 0  0 0  0 
3 5 5 13 0 0 0  17 0 7 0 0  0 0 4  0 0  51 

4 0 0 389 14 644 142 50 1,007 3 7 0  0 3 0  2 2 2,263 

5 31 2,189 1,069 25 5,009 601 1,879 10,186 2,124 219 0 225 23 0 104 89 23,773 
36 3.194 1,471 19 5 6 5 1  741 1:946 11,191 2.114 336 0 335 26 4 lM 91 3f1.m 

Year: 2010 

Refer to Figures 2-2 through 2-4 for sector locations. Source: DOE 1990. 

(wpf) wp/lLI1/i-irdpd/tblc2-l e 
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2.1.3 History of Rocky Flats Plant 

This section describes the history of plant operations, historical releases, and 
environmental monitoring at RFP. 

2.1.3.1 Plant Operations 

Construction of RFP was approved by the U.S. government in 1951. The purpose of the 
facility was to increase-production of nuclear weapons components. Limited operations 
began in 1952 within a total site area of 2,520 acres and with a plant facilities area of 

less than 400 acres. Early .operations involved 700,000 ,square -feet of building floor 
space in 20 structures. 

From 1952 to 1989, operations at RFP consisted -of fabrication of nuclear weapons 
components from plutonium, uranium, and nonradioactive metals (principally beryllium 
and stainless steel). Parts made at. the plant wereshipped elsewhere for assembly. In 
addition, the plant reprocessed components for recovery of plutonium after they were 

removed from obsolete weapons. Other activities at RFP have included research and 

development (R&D) in metallurgy, machining, nondestructive testing, coatings, remote 
engineering, chemistry, and physics. 

RFP was operated for the U.S. Atomic Energy Commission (AEC) from WP’s inception 

in 1951 until the AEC was dissolved in January 1975. At that time, responsibility for 
the RFP was assigned to the Energy Research and Development Administration (ERDA), 
which was succeeded by DOE in 1977. Dow Chemical USA, an operating unit of Dow 
Chemical Company, was the prime operating contractor of the facility from 1951 until 
June 30, 1975. Rockwell International (Rockwell) succeeded Dow Chemical USA on 

July 1, 1975. EG&G Rocky Flats, Inc., succeeded Rockwell on January 1, 1990. 

Iwpf) wp\tlats\imidpd\sut.Z August 13. 1994 2-1 1 R.cydd 
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2.1.3.2 Historical Release 

The RFP weapons-production operations generated nonhazardous, hazardous, radioactive, 

and mixed hazardous and radioactive waste streams (DOE 1987). Current waste 

handling practices involve both onsite and offsite recycling of hazardous materials and 

onsite storage of hazardous and radioactive mixed wastes, With the potential for offsite 

disposal of solid radioactive materials at another DOE facility. However, the RFP 
operating procedures historically included both onsite storage and disposal of hazardous, 

radioactive, and mixed wastes. Preliminary assessments under the Environmental 

Restoration (ER) Program have identified many of the past onsite accidental release sites 

and storage and disposal locations as potential sources of environmental contamination. 

Hazardous substances that have been detected in the environment on the RFP as a result 

of plant operations include various radionuclides, nonradioactive metals, volatile organic 

compounds (VOCs), semivolatile organic compounds (SVOCs) , and inorganic ions. 

These substances have.been released to the environment through past waste. management 

practices (e.g., outdoor storage or burial) and unplanned events such as leaks, spills, and 

fires. 

Site-Wide Events and Responses, The following general significant events have occurred 

at RFP that have potentidly affected the environment of the entire plant site: 

A major facility expansion was initiated in 1955 and referred to as Part IV 
construction. The expansion provided RFP with greater process capabilities and 

many more buildings and facilities. When the buildings went into operation, 

process liquid and solid waste were produced at a greater rate than before the 

expansion. Storage and disposal of the wastes became a major concern. 

I w ~ f )  wp\f~Ms\imir~\pd\soct.2 August 13. 1994 2-12 Rmdd 
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In 1957, a fire occurred in Building 771, a plutonium recovery facility, that caused 
the air effluent plenum filters to be breached. In' addition to airborne releases as 
a result of the fire, fire-fighting efforts and cleanup activities contributed to releases 

to the environment. 

A second major,plant expansion, Part V construction, began in 1967, prompting 

increased manufacturing capabilities and waste-producing activities. Significant 

environmental cleanup efforts of waste pduced during the 1950s and early 1960s 

.were initiated.at the same-time. 

Storage of~plutonium-contatedxutting.oils at the area now called the 903 Pad 

resulted in soil contamination through drum leakage. The last drums were removed 
in June 1968, and an.asphalt cover over the drum storage ara was completed in 

November 1969. Resuspension and wind dispersion of contaminated soil from 

,outside the covered ara is a majorsource of environmental-releases at RFP. 

In 1969, a fire occurred in Buildings 776 and 777 that spread contamination into 

the buildings, -the-surrounding asphalt and soil, and the atmosphere. Subsequent 
cleanup activities produced a significant amount of fire wastes that were stored 

and/or disposed of at RFP. 

Following the 1969 fire, waste storage problems increaSed, and concerns were 

heightened regarding the potential for offsite releases via air, surface water, and 

groundwater. In addition to contamination cleanup activities, waste management 

procedures were altered to reduce potential for releases to the environment. 
Detention ponds in the drainages were upgraded, and additional controls were 

installed to monitor surface water before offsite discharge. 
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In 1974, DOE purchased additional land sunounding the plant, which expanded the 

buffer zone and further isolated the Industrial Area from surrounding communities. 

Individual Hazardous Substance Sites, The IAG was signed in January 1991 among 

CDH, EPA, and DOE. The agreement sets forth the regulations, requirements, and 

dates for achieving compliance with both CERCLA and RCRA environmental 

regulations. The IAG identified 117 MSSs at RFP. These MSSs, designated 101 

through 217, wete identified through a search of RFP records, employee interviews, and 

aerial photographic interpretation. 

An MSS is defined as a locationxssociated with the threatened or actual release of 
hazardous substances that may cause harm to human health and the environment, and 

includes sites where leaks, spills, or chemical storage may have occurred. The 117 

numbered MSSs include a total of 178 separate sites, and are grouped into 16 operable 

units (OU) for purposes of conducting field investigations and remediation activities. The 

Industrial Area contains OU4 (Solar Ponds), OU8 (700 Area), OU9 (Original Process 
Waste Lines [OPWL]), OUlO (Other Outside Closures), OU12 (400/800 Areas), OU13 

(100 Area), OU14 (Radioactive Sites), OU15 (InsideBuilding Closures), and OU16 (Low 

Priority Sites). The OUs, associated IHSSs, and COPCs in the Industrial Area are 

discussed in greater detail in Section 3.0 of this report. 

2.1.3.3. Histow of Environmental Monitoring 

Since the inception of the RFP in 1951, routine monitoring has been conducted for 

potential RFP-derived contaminants in various environmental media. In addition to 
routine monitoring, numerous studies have been undertaken to characterize the RFP 
environment and to identify and characterize potential sites of environmental 

contamination at the RFP. These efforts have been driven by AEC, ERDA, and DOE 
policy, and by state and federal environmental regulations that have been promulgated 
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during the operating history of the RFP. Specific sampling and analysis programs for 

various media have evolved through the history of RFP operations. 

Groundwater, Groundwater monitoring wells were installed at  RFP as early as 1954 to 
monitor groundwater for radionuclides and other parameters. At least three wells were 

installed before 1960. In 1960, six monitoring wells were installed near the Solar 

Evaporation Ponds (SEPs) to investigate leakage of water from the Solar Ponds. Six 

wells were added in 1971, 17 in 1974, 10 in 1980, 10 in 1981, and seven in 1982, 

resulting in a total of at least 59 wells installed by 1986. Wells in the RFP groundwater 

monitoring network were sampled annually until 1974, then semiannually until 1980, 
when sampling was increased to-three times per year. Since 1982, monitoring wells have 

been sampled quarterly. 

Groundwater samples have always been analyzed for radionuclides. More chemical 

parameters were added to the-routine analyte list in 1974, 1979, and 1985. Beginning 

in 1985, additional analytes such as VOCs, trace metals, and major ions were added to 
the sampling routine. 

Seventy monitoring wells were installed in 1986 to (1) characterize facility-wide 

hydrogeology and groundwater quality at RFP, and (2) satisfy the RCRA Subpart F 

requirements. An additional 67 wells were installed in 1987 to characterize groundwater 

quality and flow at various MSSs and the three RCRA-regulated units (SEPs, West Spray 

Field, and Present Landfill). No monitoring wells were installed in 1988. A total of 163 

wells and piezometers were installed in 1989; 53 of these wells were installed for 

monitoring purposes at RCRA-regulated units, and approximately 50 piezometers were 

installed in the Industrial Area for the purpose of collecting water-level measurements 

for hydrogeologic characterization. Seventeen alluvial wells and piezometers were 

installed in 1990 for the purpose of background characterization and landfill siting. 

During 1991, 85 alluvial wells, 11 alluvial/bedrock wells, and 46 bedrock wells were 
. I  
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installed, mostly in the Mound, East Trenches, and 881 Hillside areas. During 1992,25 

alluvial wells, one alluvial/bedrock well, and 12 bedrock wells were installed. An 

additional 42 wells were installed during 1993. All known (surveyed) existing and 

abandoned wells in the Industrial Area are shown in.Figure 2-6. 

Currently there are 371 active wells and 84 piezometers in the RFP groundwater 

monitoring network. One hundred eighty-three wells and piezometers are located in the 

hdustrial Area. As discussed more completely in Seztion 4.0, 25 existing wells, four 

completed in bedrock and the others in alluvium, are proposed for quarterly monitoring 

for M/IRA/DD purposes. 

Surface Water, Environmental monitoring of wastewater began in 1952 with 

measurement of total radiation. Water was only released if it met federal guidelines for 

radionuclides. During those initial years, monitoring information was not available to 

the public because of government policies related to nuclear weapons fabrication. Annual 

reports describing environmental activities were initiated in 1969 and were released to 

the public. In the early 1970s, RFP became the first federal weapons facility to release 

environmental information to the public through a monthly information exchange meeting 

with CDH, EPA, and participating cities. Until 1974, water quality regulation at the 

RFP was primarily conducted by DOE and predecessor agencies. In 1974, €PA issued 

the first National Pollutant Discharge Elimination System (NPDES) discharge permit for 

RFP, establishing external control of effluent concentration limits for contaminants. 

Monitoring and surface water management practices are in place to maintain discharge 

limits requested by CDH in the Agreement in Principle (AIP) signed by the State of 

Colorado and DOE in 1989. This agreement expanded previous arrangements called 

Memorandums of Understanding dating back to 1979, which gave CDH authority to 

sample and analyze water before offsite discharge. 



0.. - 

Foundation drains have been identified for 20 buildings in the Industrial Area. 

Additionally, 71 utility pits exist (EG&G 1993b). Water quality historical data are 

limited and only address foundation drains and building sumps. 

Air. Air monitoring programs at RFP started in the early 1950s and can be divided into 
two general programs: effluent emissions monitoring and ambient air monitoring. 

Radiological monitoring of particulate effluent emissions from stacks and vents before 

July 1973 was focused on total long-lived alpha (TLLA) activity. From mid-1973 

through 1977,-particulate -samples from plutonium exhaust &ducts were collected weekly 

and analyzed for plutonium. Beginning in 1978, particulate samples from each exhaust 
system were composited into monthly. samples for specific laboratory analysis of the 
plutonium, americium, and uranium isotopes following the TLLA determination. 

Real-time detection and automatic alarms for abnormal emissions began in the mid-1960s 

with Selective Alpha Air.Monitors (SAAMs), formerly called Continuous Air Monitors 

or CAMS. These monitors, located primarily in the plutonium facility air emission 

ventilation systems, were designed and constructed at RFP until the early 1970s when 

commercial models became available. At that+time, .RFP. began using a RADECO Model 

441 alpha-detecting instrument. Since then, updated models have been added to the 
monitoring network, including RADECO Models 442 and 442ARF. 

- 

~ 

A tritium sampling program began in the mid-1970s after processing a shipment of 

plutonium during 1973 that, unknown to RFP personnel, had become contaminated with 

tritium at another facility. To prevent recurrence of such an incident, more stringent 

procedures were established to detect tritium and additional radionuclides in all incoming 
shipments and plant emissions. 

Radiological monitoring of ambient air quality has been conducted in various forms since 

1952. Early measurements were performed within the immediate vicinity of RFP using 
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hand-held devices to measure TLLA activity. Steady improvement in technology and 

expansions in the program to include a larger geographical area led to continuous 

sampling of particulates by high volume air samplers and to radiochemical analysis of 

sample filters. 

Intermittent nonradiological monitoring of Clean Air Act (CAA) National Ambient Air 
Quality Standards (NAAQS) criteria pollutants began in the late 1970s. In 1981 and 

1982, this program was updated to include the installation of new particulate samplers 

(for total suspended particulates FSP]) and-continuous monitors for measurement of 

ambient levels of sulfur dioxide (Sa, oxides of nitrogen 0, carbon monoxide (CO), 
ozone (03), and the analysis of TSP filters for lead. A selfcontained van, equipped for 

mobile ambient air monitoring, was operated at numerous locations onsite from 1982 

through 1989. Sampling for PM-10 @articulate matter less than 10 micrometers b m ]  
in diameter) began in 1988 following the establishment of EPA PM-10 regulations in July 

1987. After the development of a plant-specific baseline and a review of regulatory 

requirements, the determination was made in 1989 to discontinue all but the particulate 

sampling efforts. During this NAAQS sampling program, no valid measurements 

exceeding standards were recorded. 

a An annual soil monitoring program for radionuclides has been conducted since 

1972, except for the period between 1978 and 1983. Plutonium concentrations have been 

determined since 1972, and on selected samples, americium concentrations have been 

determined since 1988. Before that time, only plutonium concentrations were measured 

(EG&G 1991a; EG&G 1992b). 

2.1.4 Future of Rocky Flats Plant 

0 
On September 27, 1991, the President of the United States announced the cancellation 

of several nuclear-weapons programs, leaving the Trident II missile as the only remaining 
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system requiring fabrication of plutonium components at Rocky Flats. This requirement 

was eliminated in January 1992, when the President decided to cancel further production 

of the Trident II missile and its associated nuclear warhead, the W-88. 

2.1.4.1 New Mission 

On February 10, 1992, the Secretary of Energy submitted a report to Congress from 

DOE regarding RFP. Various new missions were defined, including (1) cleaning out and 

stabilizing production process systems, (2)- decontaminating obsolete and/or excess 

buildings and facilities, (3) processing plutonium residues in preparation for transport to 

storagddisposal sites, (4) possibly transferring nonplutonium manufacturing to other 

locations, (5) maintaining a contingency status in Building 707 pending final decisions 

from.the reconfiguration Programmatic Environmental Impact Statement (PEIS), and (6) 
providing technical assistance in developing the design of a replacement facility to be 

evaluated in the PEIS. The production contingency status of Building 707 has since been 
a 

I CanCeled. 

-.2.1.4.2 .Transition 

The process of converting the RFP from the.historical mission to the new mission, and 

the time it consumes, is known as "transition." The plant must change modes of 

operation, consolidate material, reduce risk, disassemble and reassemble organizationally, 

and physically and conceptually convert to the new mission. Transition begins when an 

operating facility is formally declared surplus. Responsibility for the facility is formally 

turned over to the Office of Environmental Restoration and Waste Management. The end 

result of transition is the final disposition of the facility and its individual buildings, and 

conversion of the facilities for end use. Several alternatives are under consideration for 

the end use of the plant and its potential economic development. 

(wpfl ~ \ I l a t s \ i m i a \ g d \ s r t . Z  August 13. 1994 2-2 1 



Each facility on RFP is planned for eventual transition andor D&D (EG&G 1992a). 

Nineteen structures contain the majority of special nuclear material (SNM), classified 

product and document inventories, hazardous chemical inventories, .and radioactive and 

chemical contamination on the plant. The RFP facilities have been classified into five 

facility groups: (1) Surplus Defense Nuclear Production Facilities (Buildings 771, 776, 
779, and 886); (2) Projected Surplus Non-Plutonium Defense Production Facilities 

(Buildings 439, 440, 444, 460, 865, and 883); (3) Waste and Environmental Facilities 

(Buildings 374,664, and 774); (4) Site Support Facilities (Buildings 130, 131, 11 1 ,  and 

115; T115, T116, andT111, andT130Trailers; Buildhgs441,452,750,850,893, 119, 

122, 123, 124, 125, 331, 333, 334, 443,-$42, 790, 561,978, 061, 551,371, 881, and 

991); and (5) former Production Contingency Facilities (Buildings 707 and 559). As 

noted previously, the production contingency mission of €UT has been canceled. Major 

buildings and facility groups are shown in Figure 2-7. 

Transition for each building has been planned in phases. The initial phase is dependent 

on the building group. Surplus Defense Nuclear Production Facilities are currently in 

the Limited Operations Phase. Plutonium production operations are curtailed, and the 

ongoing activities in these facilities are essential to maintaining safety and safeguards- 

regulated systems. The Projected Surplus Non-Plutonium Defense Production Facilities 

will remain operational in the initial phase and will continue to complete manufacturing 

commitments for defense programs until Non-Nuclear Production is consolidated 

elsew here. 

The second phase, Waste Operations and Material Consolidation, includes initial facility 

characterization, SNM and classified matter consolidation, and the stabilization and 

removal of hazardous materials. The Deactivation Phase follows, during which facilities 

will be completely transitioned in accordance with Rocky Flats Plant Environmental 

Management (EM) criteria and standards. The final phase is Decontamination-Ready, 0 
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a holding phase in which a building will be safely maintained until final decisions on its 

disposition are made. 

2.1.4.3 Decontamination and Decommissioning 

D&D activities will follow the transition phase. In general, D&D involves the removal 

and decontamination of fixed materials, equipment, facilities, and building structures that 

were not removed under the transition phase. 

D&D activities may hclude removal of fixed equipment, piping, and tanks; retrofitting 

equipment; dismantling and removing ventilation systems; modifying or renovating 

buildings; dismantling or demolishing buildings; constructing buildings; and excavating 

underground contamination or UBC, equipment, and structures. 

. 

2.2 PHYSICAL SETTING 

Topography, surface water hydrology, regional geology, site geology, hydrogeology , 
climate and meteorology, and ecology are presented in this section. 

2.2.1 Topography 

RFP is situated along the eastern edge of the southern Rocky Mountain region 

immediately east of the Colorado Front Range. RFP is located on a broad, eastward- 

sloping (approximately 1 degree) plain of coalescing alluvial fans, at an elevation of 

approximately 6,000 feet above mean sea level (msl). Locally, this plain originates near 

the mouth of Coal Creek Canyon, extends about 5 miles in an eastward direction, and 

terminates at a break in slope to low rolling hills. The alluvial surface is dissected by 

a series of east-northeast trending, s t r m - c u t  valleys. The Industrial Area is located 

Iwpfl wp\flatm\imira\od\sut.Z August 13. 1994 2-24 



0. 

DRAFT FINAL 

near the eastern edge of the fans on a terrace between the stream-cut valleys of North 
Walnut Creek on the north and Woman Creek on the south. 

2.2.2 Surface Water Hydrology 

RFP is drained by three intermittent streams: Rock Creek, Walnut Creek, and Woman 

Creek (Figure 2-8). The northwestern corner of the plant is drained by Rock Creek, 

which flows northeast through the buffer zone to its offsite confluence with Coal Creek. 

Coal Creek flows into Boulder Creek, then St. Vrain Creek, and eventually into the 

South Platte River. No runoff from the Industrial Area drains into Rock Creek. 

I The northern part of the Industrial Area is drained by North and South Walnut creeks 

and an unnamed tributary. The three forks of Walnut Creek join in the buffer zone and 

flow toward Great Western, Reservoir, which is approximately 1 mile east of the 

confluence. However, the Walnut Creek flow is generally rerouted around Great Western 

Reservoir into Big Dry Creek through the Broomfield Diversion Canal, which is operated 

by the City of Broomfield. 

The Walnut Creek and Woman Creek drainages are separated by an east-west trending 

surface water divide (interfluve). Woman Creek originates to the west of the RFP, 
drains the southern part of the RFP buffer zone, and flows eastward into Pond C-1 . The 

outflow from Pond C-1 flows offsite to the east, partly into Mower Reservoir and 

primarily into Standley Lake. 

The South Interceptor Ditch (SID), located between the Industrial Area and Woman 

Creek, collects runoff from the southern part of RFP and ultimately diverts the water to 

Pond C-2. Waters from Pond C-2 are treated and monitored in accordance with the plant 

NPDES permit. Water from Pond C-2 that meets water quality requirements is 

transferred to the Broomfield Diversion Canal. 
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Eight other ditches convey water throughout the general RFP area: South Boulder 

Diversion Canal, Last Chance Ditch, Upper Church Ditch, McKay Ditch Bypass, Smart 
Ditch, Smart 2 Ditch, Mower Ditch, and Kinnear Ditch. The Upper Church Ditch, 

McKay Ditch Bypass, Kinnear Ditch, and Last Chance Ditch all divert water from Coal 

Creek to the east; the Smart Ditch diverts water from Rocky Flats Lake to the east; the 

Smart 2 Ditch diverts water from the Smart Ditch to a Woman Creek tributary; and the 

Mower Ditch diverts water from Woman Creek into Mower Reservoir. The South 

Boulder Diversion Canal is located west of RFP and is unlined in the vicinity of RFP, 

except for a cement-lined 1Wmeter aqueduct-that crosses the Woman Creek drainage. 

Other ditchel; around RFP are unlined and tend to lose water through seepage into the 

underlying subsurface materials. 

In addition to the ditches described above, other surface-water management controls are 

also in operation at RFP. The West Interceptor Canal diverts runoff from the headwaters 

of North Walnut Creek via the McKay Ditch Bypass to Walnut Creek west of Indiana 

Street. .In addition to ditches and canals, a series of detention -ponds have been 

constructed to control the release of the RFP discharges and to collect surface runoff. 

2.2.3 Regional Geology 

A conceptual understanding of geology and hydrology is necessary to the evaluation of 

contaminant migration and monitoring of groundwater and surface water pathways. 

Information that has contributed to this understanding includes the Geologic and 

Seismologic Investigations for Rocky Flats Plant (DOE 198 1), Rocky Flats Plant Phase 

I Geologic Characterization Repon (EG&G 1991b), the Phase N Geologic 

Characterizan'on - Data Acquisition Surface Geologic Mapping of the Rocky Flats Plant 

and Vicinity (EG&G 1992c), the Well Evaluarion Repon (EG&G 1993a), and the 

Background Geochemical Characterization Report (EG&G 1992d). 
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The geologic media in the vicinity of RFP can be grouped into two general categories: 

(1) consolidated bedrock and (2) overlying unconsolidated surficial deposits. The 

structural and tectonic features of the region are important because of their effects on the 

Occurrence and flow of groundwater and surface water. 

2.2.3.1 Bedrock StratiPraDhv 

The rocks in the region range in age from Precambrian to Holocene. Precambrian-aged 

gneiss, schist, and quartzite form the core of the Front Range and are found at a depth 

of about 12,000 feet (3,700 meters) below RFP. A laterally extensive sequence of 

Paleozoic-, Mesozoic- and Cenozoic-aged sedimentary rocks unconformably overlie the 

- 

e 

Precambrian-aged basement rocks. The contact between the basement rocks and the 

overlying sedimentary strata dips steeply eastward toward the Denver Basin (DOE 1981). 

The Upper Cretaceous-aged strata dip steeply to the east along the western limb of an 

asymmetrical north-south trending syncline (western edge of the Denver Basin). These 

strata are nearly flat-lying to gently eastdipping beneath RFP. 

e 
The sedimentary section is approximately 12,000 to 13,000 feet thick and consists of 

fluvial, deltaic, and marine strata. A generalized stratigraphic column of the Golden- 

Momson area (a few miles south of RFP) and a generalized cross section from the Front 

Range to the Denver Basin are presented in Figures 2-9 and 2-10. The upper bedrock 

formations pertinent to RFP are shown in a generalized stratigraphic column (Figure 

2-1 1) and are described below: 

Fox Hills Formation llate Cretaceous). The Fox Hills Formation is a light brown 

to brown-orange, silty, fine- to medium-grained sandstone with interbedded sandy 

shale. The formation is slightly calcareous and characteristically contains iron 

concretions. The upper Fox Hills Formation sandstone may be difficult to 
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distinguish from the overlying Laramie Formation. The basal Fox Hills Formation 

interfingers with the Pierre Shale, and often contains more than 50 percent shale. 

Larami e Formation clate Cretaceous), The Laramie Formation consists of 

interbedded light to medium gray-brown quartzose sandstone, shale, claystone, and 

coal beds. It is divided into two intervals: a lower unit (about 300 feet thick) of 

sandstone, siltstone, and claystone with coal layers; and an upper claystone unit 

(Weimer 1973; EG&G 1991~). The coal and clay seams within the lower 200 feet 

(60 meters) of the formation have been extensively mined along the Front Range. 

Basal Laramie Formation sandstones are fine- to coarse-grained, poorly sorted, 
subangular, and silty, and form prominent hogbacks west of RFP. 

The upper interval of the Laramie Formation, about 500 feet thick at RFP, consists 

of light to medium gray, kaolinitic claystone with some dark gray to black 

carbonaceous claystone (EG&G 1991b). 

a b r a ~ a h ~ e  Formation (late Cretaceous1 The Arapahoe Formation is an interbedded 

sequence of brown and gray quartzose sandstone, siltstone, and claystone. Beds 
are commonly discontinuous. The base of the formation is commonly marked by 

a conglomeratic unit. Currently, the contact between the Arapahoe and Laramie 

Formations is not clearly defined at RFP. Most of the Arapahoe and Upper 

Laramie Formation sandstones are very fine- to medium-grained, poorly to 

moderately @Tfed, subangular to subrounded, silty, and clayey. An upper coarse- 

grained conglomeratic sandstone has also been identified. 

2.2.3.2 Quaternam StratieraDhy 

The Quaternary-aged sequence of sedimentary deposits along the Front Range presents 

a detailed record of the climatically influenced cyclic processes of erosion, deposition, 

0 . .  

IwplI rrp\llatr\imira\pdm.ct.Z Augu.1 13, 1994 2-32 R.yc ld  



DRAFT FINAL 

and relative stability. Deposits of alluvium, colluvium, landslide materials, and artificial 

fill form an extensive sedimentary cover throughout RFP. The most comprehensive 

mapping of Quatemary-aged alluvial surfaces in this area was conducted by Scott (1961; 

1962; 1963). Eight Quatemary-aged alluvial deposits, each associated with a separate 
period of deposition, are recognized in the Front Range area. The oldest of these 

deposits are described below: 

0 Pre-Rocky Flats Alluvium. The pre-Rocky Flats Alluvium is the oldest 

Quaternary-aged deposit in the area and occurs as two small isolated, gravel-capped 

remnants in the vicinity of the Coal Creek drainage. This alluvial deposit consists 

of medium brown,-poorly sorted, .angular to well-rounded, bouldery and sandy 

gravel. 

R o c h  F1 ats Alluvium, The Rocky Flats Alluvium forms an extensive fan 
emanating from the mouth of Coal Creek Canyon, 3 miles west of RFP. The 

-alluvium is thickest west of RFP, near Coal-Creek Canyon, and thinnest e a t  of the 

Industrial Area, near the depositional limit of the alluvial fans. Deposits of smaller 

areal extent occur in the Golden Quadrangle to the south and other very small, 

isolated patches of Rocky Flats Alluvium occur elsewhere. The upper surface of 

the Rocky Flats Alluvium in the vicinity of RFP forms a gently eastward-sloping 
surface that is dissected by numerous eastward-flowing streams. The alluvium 

consists of medium to dark red-brown, poorly to moderately sorted, poorly 

stratified, silty, sandy, and bouldery gravel, derived predominantly from the Coal 

Creek quartzite to the west. Exposures of the alluvium indicate that the deposit is 

generally on the order of 40 to 50 feet (12 to 15 meters) thick, but is reported to 

be as thick as 90 to 100 feet (27 to 30 meters) in buried channels (Ackerman 1974; 

de Oliviera 1975). The age of the Rocky Flats Alluvium is estimated to be 

1,OOO,000 to 2,000,000 years old (Scott 1960). 
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Verdos Alluvium, The Verdos Alluvium is similar in structure and texture to the 

Rocky Flats Alluvium, but contains a much more diverse suite of deposits. 

Whereas the Rocky Flats Alluvium occurs primarily as a large alluvial fan 

extending eastward from Coal Creek Canyon, the Verdos alluvial surfaces are 

composed of alluvial fan deposits, s t r m  terrace deposits, and smaller pediment 

deposits flanking the Rocky Flats surface. Alluvial terrace deposits have been 

mapped south and west of the RFP Industrial Area. 

2.2.3.3 Epe ional Structure and Ted OniCS 

Structurally, FtFP is located along the western margin of the Denver Basin about 4 miles 
to the east of the Front Range uplift. The Front Range is the most easterly range of 

mountains in the Southern Rocky Mountain physiographic province. The current Rocky 
Mountains formed during the Laramide Orogeny, which occurred 67.5 to 45 million 

years ago. The Laramide Orogeny is believed to have begun as a broad, gentle uplift 

that caused the regression of the Cretaceous sea from the area (Lovering 1929; Reichart 

1953). The orogeny continued with continental margin sedimentation and volcanism, and 

culminated with rapid uplift and erosion, exposing the Precambrian-aged crystalline core 

of the Front Range. 

The Denver Basin extends eastward from the eastern border of the Front Range into 

western Nebraska and northwestern Kansas. The basin is an asymmetrical down warp 

with a steeply dipping west flank and a broad, gently dipping eastern flank. The basin 

contains more than 13,000 feet of Paleozoic, Mesozoic, and Cenozoic sedimentary rocks 
(described in Section 2.2.3.1) overlying a Precambrian basement. 

No active faults are known to exist along the Front Range in the area from Golden to 

Boulder, Colorado. The Eggleston Fault, which was mapped by Spencer (1961) and 

later projected onto RFP (Hum 1976), was investigated in great detail in 1981 and is now 
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believed not to exist at RFP (DOE 1981). A thrust fault with a maximum throw of about 

80 feet has been mapped at a depth of approximately 3,600 feet in the Pierre Shale 

directly beneath RFP. The thrust formed over 45 million years before present during the 

Laramide Orogeny and is no longer active (EG&G 1990). Other faults with larger 

apparent displacements have been mapped below RFP and are identified in the Deep 

Seismic Repon (EG&G 1993~). 

2.2.4 Site Geology 

The geologic units important to the Industrial Area IM/IRA/DD for the Industrial Area 
are the surficial deposits and the shallow bedrock. A generalized north/south cross 

section of RFP is given in Figure 2-12. 

2.2.4.1 Surficial DeDosits 

Three general types of unconsolidated surficial, Quaternary-aged deposits have been 

identified at RFP: (1) Pleistocene-aged alluvium, (2) Holocene-aged colluvium, and (3) 

valley-fill alluvium. Slump or landslide deposits, derived from unconsolidated surficial 

deposits and bedrock, also commonly occur on valley slopes in the steep, central part of 

RFP. For the purpose of this report, slump and landslide deposits are grouped with 
colluvium (Figure 2- 12). 

Pleistocene-aged deposits consist primarily of Rocky Flats Alluvium, which is the most 

prominent unconsolidated surficial deposit at RFP. Based on mapping compiled by Hun 

(1976) and EG&G (1992e), the Rocky Flats Alluvium underlies most of the Industrial 

Area at RFP, provided it has not been removed and replaced with artificial fill materials. 

In this area, thickness of the alluvium ranges up to 50 feet, or the alluvium is absent 

where it has been removed by erosion and downcutting by tributaries of Walnut and 

Woman creeks. In the central portion of RFP, the deposit is approximately 15 to 25 feet 
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GENERALIZED CROSS SECTION 

- .  

GENERALIZED LITHOLOGY 

V A U M  FILL ALLLWRIM: clay, silt. and pebbly sand with silty and 
cobbly gravel lenses. 

COLLUVIUM: clayey coame gmvel and caarae sand. elope debrls derlved 
from Rocky Flats Alluvlum and outcropplng bedrock. Also 
Includes slump ond landsllde dspoetts. 

ROCKY FUTS ALLUVIUM: poorly sorted. angular to subrounded cobbles. 
coarse gravels. coorse sands. and gravelly clay, 
lenses of clay, silt, and eand. 

BEDROCK claystone and slltstone. varying amounts of clay, elk, and 
sond. weathered Intervals, eandetone lenees. 

U.S. DEPARTMENT OF ENERGY. 
ECM; Rocky Flats Plant, Golden. CO 

FIGURE 2-12 
INDUSTRIAL AREA lM/lRA/DD 
Canerallzed Cross Sectlon ond 

Llthologlc Descrlptlon 
Rocky f lats Plant 
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thick. Borehole logs reveal a relatively high degree of heterogeneity within the Rocky 
Flats Alluvium (EG&G 1993a). In the RFP area, the alluvial material commonly 

consists of unconsolidated, poorly sorted, coarse gravels and sands, and gravelly clays 

with discontinuous lenses of clay, silt, and sand. Geologic materials native to the site 

(Rocky Flats Alluvium) and imported materials have been used as fill at RFP for road 

grade and berm construction, recontouring peripheral to structures, local valley fill, fa 
of topographic lows, and for construction of surface impoundments. Crushed rock has 

been used for landscaping and leveling at the site. Throughout most of the Industrial 

Area, the land surface is covered with pavement and imported gravel, in addition to 

buildings and disturbed ground. 

Colluvial deposits are locally present on steeper slopes flanking streah drainages that 

extend across RFP,. These undifferentiated deposits, derived from Rocky Flats Alluvium 

and Arapahoe Formation, were formed by slope wash, downhill creep, and landslides. 

Throughout the steeper slopes and valleys at the RFP, most bedrock is concealed beneath 

soil and draped colluvial material. Thicknesses of colluvium generally range from 0 to 

20 feet (EG&G 1993a), with the thickest colluvial deposits at the base of these valley 

slopes. Colluvial deposits are composed of clay, clayey gravels, and gravelly clays, with 

lesser amounts of sand and silt. Valley-fill deposits are fluvial sediments that typically 

consist of clay, silt, and sand with gravel lenses. Valley-fill deposits occur along the 

lowland areas in and adjacent to stream beds. These deposits occur most commonly in 

the eastern part of RFP, and range in thickness from 0 to 25 feet (EG&G 1991b). 

2.2.4.2 Bedrock DeDosits 

The surficial deposits unconformably overlie bedrock of the Upper Cretaceous-aged 

Arapahoe and Laramie Formations. Based on field mapping, the Arapahoe Formation 

is less than 50 feet thick in the central portion of RFP (EG&G 1992c), consisting 

primarily of siltstones and claystones, and containing a basal sandstone commonly 
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referred to as the Number 1 sandstone. The Laramie Formation contains at least four 

separate, discontinuous but mappable mdstone units. The shallow Arapahoe Formation 

(Number 1) sandstone is of concern as a potential contaminant pathway because of its 

high hydraulic conductivity. 

The Number 1 sandstone has been interpreted to be part of a fluvial sequence, deposited 

as meandering channel, point bar, overbank, and crevasse splay deposits (EG&G 1991b, 

Phase I Geologic Charactenm'on Report). It is fine- to medium-grained, locally 

conglomeratic, well sorted, subangular to subrounded, moderately friable, highly 

weathered, and heavily iron stained. The thickness of the subcropping sandstone unit 

ranges from 0.5 foot in Well 2086 (Figure 2-6) to greater than 11.5 feet in Well 3186, 

and up to 48 feet in the OU2 area (EG&G 1993d). Usually, the Number 1 sandstone is 

underlain and flanked by finer units such as siltstone or claystone, and a minimum of 

three fining upward sequences have been recognized in the unit. 

The four other sandstone units (Numbers 2 through 3, which occur in the bedrock 

beneath the Number 1 sandstone, have been identified as lenticular sandstones, siltstones, 

and claystones that are not continuous or correlative at RFP. These units are part of the 

Laramie Formation (EG&G 1992~). They are thinner and more silt- and clay-rich than 

the Number 1 sandstone, display less lateral continuity, and do not exhibit depositional 

characteristics typically associated with channel sandstone (EG&G 1991b; EG&G 1992~). 

The top of the bedrock surface reflects the remnants of the pre-Wisconsin-aged pediment 

as well as the effects of Holocene-aged stream incisement (EG&G 1991b). Recent head- 

ward erosion of Rocky Flats Alluvium has exposed the underlying bedrock along North 

Walnut, South Walnut, and Woman creeks. Contained locally within the underlying 

bedrock is the Cretaceous-aged Arapahoe Formation Number 1 sandstone. This 

sandstone, covered by Quaternary-aged colluvium and older Quaternary-aged Rocky Flats 
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Alluvium, subcrops or may be partly eroded by South Walnut Creek in the southeast part 

of OU8. 

' .  
d- 

2.2.4.3 Stratigraphv and Structure 

The general stratigraphy of the RFP is discussed in Section 2.2.3. Locally, the beds 

strike nor&h/south and dip to the east or southeast. In the western buffer zone, sediments 

were folded monoclinally during the Laramide Orogeny. In the western limb of the 

monoclinal fold, the beds are nearly vertical to overturned. The dip of shallow bedrock 

flattens to less than 2 degrees to the east under the central portion of the plant (EG&G 

1992~). 

In addition to the dip of the bedrock, the slope of the topography and location of geologic 

contacts (relative to land surface) affeci the flow of groundwater. Regionally, the 

topography at RFP slopes to the east, but significant variations in relief occur locally. 

Valley incision in thecentral .portion of the facility forms east-west trending ridges and 

eastdraining valleys. Shallow bedrock units subcrop and crop out along present stream 

valleys. The bedrock erosion surface (pediment) dips eastward at greater than 2 degrees 

and, as a result, the shallow bedrock units are truncated to the east by the erosional 

surface. 

Minor faults and fractures in the shallow bedrock may act as conduits or barriers to 

groundwater flow and may be potentially significant for the Occurrence and migration of 

contaminants. Borehole logs provide important data regarding the nature and occurrence 

of fractures and whether fractures are open or closed. 
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2.2.5 Hydrogeology 
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This section is a basic introduction to the Occurrence and flow of groundwater at RFP. 

A conceptual model for groundwater flow in the Industrial Area is presented in detail in 

Section 4.0. 

2.2.5.1 Definition of HvdrostratieraDhic Units 

The water-bearing units at RFP are commonly referred to as hydrostratigraphic units, in 

part because they yield insufficient water to meet the formal definition of an aquifer. An 

aquifer is defined as a geologic formation, group of formations, or part 0f.a formation 

that is capable of yielding a significant amount of water to a well or spring (40 Code of 

Federal Regulations [CFR] 260.1). By definition, a hydrostratigraphic unit is composed 

of geologic materials with similar hydrologic properties. Three water-bearing units at 

RFP will be addressed: the upper hydrostratigraphic unit, the lower hydrostratigraphic 

unit, and the Laramie-Fox Hills Aquifer. 

The upper hydrostratigraphic unit consists of several distinct lithostratigraphic units: 

Rocky Flats Alluvium, colluvium, valley-fill alluvium, landslide deposits, weathered 

Arapahoe and Laramie Formation bedrock, and all sandstone units within the Arapahoe 

and Laramie Formations that are in hydraulic connection with overlying unconsolidated 

surfkid deposits or the ground surface. This unit includes the Number 1 sandstone. In 

places where the uppermost sandstone is separated from the surficial materials by 

claystones and silty claystones, it may exist as a semiconfined unit. 

The unweathered Arapahoe and Laramie Formations comprise the lower 

hydrostratigraphic unit. The claystones and siIty claystones are generaIIy believed to act 

as an aquitard, inhibiting the downward groundwater movement to the Laramie-Fox Hills 
. .' 

Aquifer. 
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The M e - F o x  Hills Aquifer is a deep, confined aquifer composed of the lower 

sandstone unit of the Laramie Formation and the Fox Hills Sandstone. The aquifer crops 

out at the west end of RFP (where it is unconfined) and dips 45 to 50 degrees to the east. 

Gradually, the dip decreases to less than 2 degrees beneath the central part of W P  

(EG&G 1991b). 

2.2.5.2 Groundwater Flow 

Generally, groundwater within the upper hydrostratigraphic unit flows along the contact 

of the surficial alluvium with underlying Arapahoe and Laramie Formation claystones. 

The direction of flow is from west to east, with minor diversions along drainages and 

palmtopographic highs. Bedrock claystones constrain much of the flow within the upper 

hydrostratigraphic unit to the surficial deposits. 

In the far western part of RFP, where the thiclcness of the Rocky Flats Alluvium is 

greatest, the depth to the water table is 50 'to 70 feet below ground surface (bgs). The 

depth to water generally decreases from west to east as the surficial deposits thin. Depth 

to water in the Industrial Area ranged from less .than 2 feet to 22 feet in April 1992, a 

month for which historical high water levels were recorded at RFP. In the stream 

drainages north and south of the Industrial Area, seeps are common at the base of the 

Rocky Flats Alluvium and where Arapahoe Formation sandstones are exposed (EG&G 

1991b). In the Industrial Area, water levels in the upper hydrostratigraphic unit are 

generally lower in wells where the surficial material is directly underlain by Arapahoe 

Formation sandstone than in nearby wells where the surficial deposits are underlain by 

claystones of the Arapahoe and Laramie Formations. Rapid changes in water table 

elevations occur in response to short-term or incident precipitation events and variations 

in recharge. Water levels are highest in spring and early summer, and lowest during the 

winter months. Some wells are seasonally dry in the Industrial Area. 

. i 
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Groundwater in the M e - F o x  Hills Aquifer flows to the east or southeast in the RFP 
area @urr 1976; Robson 1983). Water levels measured in bedrock (Arapahoe and 

Laramie Formations) wells at RFP indicate a strong downward gradient (recharging 

conditions) on topographic highs (EG&G 1991b) and a slight upward gradient 

(discharging conditions) in s t r a n  valleys (topographic lows) (EG&G 1993a). This 

conclusion is based on a limited data set, however, and vertical groundwater gradients 

should be further investigated. 

2.2.5.3 Pec hame a nd Dschargg 

RFP is situated in a regional groundwater recharge area. Recharge to- the upper 

hydrostratigraphic unit occurs as precipitation infiltrates through unconsolidated suficial 

materials. Most precipitation occurs in the western part of RFP, neat the foothills of the 

Rocky Mountains. Groundwater flows laterally through the Rocky Flats Alluvium and 

weathered bedrock under RFP. 

The Laramie-Fox Hills Aquifer is recharged primarily where bedrock crops out in the 

western.part of RFP along the west limb of the monoclinal fold. Recharge may also 

occur by vertical groundwater flow from the overlying hydrostratigraphic units (Robson 

1983). 
I 

Locally, there are areas of discharge as well as recharge. Seeps occur along 

bedrocWalluvial contacts on steep hillsides north and south of the Industrial Area. Here, 

groundwater may evapotranspire or may feed surface streams. As a result of extensive 

paving and building construction in the Industrial Area, it is estimated that less than 40 

percent of the natural surface materials are exposed directly to incident precipitation 

(DOE 1992b). Most of the runoff is captured by trenches, culverts, and storm water 

drains that divert this surface water into two drainages. Baseflow of some of the 

perennial streams is sustained by this groundwater discharge and surface water runoff. 
. .  
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2.2.6 Climate and Meteorology 

Atmospheric transport of contarninants from RFP is controlled by climate, local 

meteorology, topography, onsite structures, and by contaminant type and concentration. 

Information regarding these factors is necessary to evaluate potential contaminant 

migration pathways from the Industrial Area. 

Climate at RFP is strongly influenced by the Front Range of the Rocky Mountains. Dry, 
cool winters with some snow cover and warm intermittently moist summers are typical. 
Temperatures at RFP average a maximum of 24.4 degrees Celsius (" C) (76 degrees 
Fahrenheit [" n) and a minimum of -556" C (22" F). Annual mean temperature is 

9.78" C (49.6' F). Recorded RFP temperature extremes range from 38.89" C (102" F) 

in July to -32.22" C (-2" F) in January (Schleicher and Schuell 1982). Infrequent cloud 

cover over the region allows intense solar .heating of the ground surface. The low 

absolute humidity permits rapid radiant cooling at night. Relative humidity averaged 46 

percent from 1954 to 1976 (Rockwell 1986). 

Regional topography and upper-level wind patterns combine to create a semiarid climate 

along the foothills of the Front Range. Average annual precipitation is approximately 

15 inches, 40 percent of which falls during the spring SeaSOn, much of that as wet snow. 

An additional 30 percent of the annual precipitation occurs as summer thunderstorms 

(June to August). Autumn and winter are drier, accounting for 19 and 11 percent of 

annual precipitation, respectively. Snowfall averages 85 inches per year, falling from 

October through May (DOE 1980). 

. 

Although the RFP site-specific data are limited, annual evaporation at the RFP site is 
estimated to be between 31 and 38 inches. This range of values is based on long-term 

records at Cherry Creek Dam and Fort Collins, .- respectively (EG&G 1991d). 
, 

. .  
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Meteorology is influenced by local topography, regional mountain ranges, and large-scale 

weather systems. The orientation of the Front Range greatly affects local winds. RFP 

lies in a belt of prevailing northwesterly winds that are normally channeled across the 

eastern Rocky Flats geomorphological bench. High velocity winds have been recorded 

at RFP under these meteorological conditions. High winds occur most frequently in the 

spring. 

Mean wind speed at RFP for 1990 was 9.0 miles per hour (mph). The highest reported 
wind speed for 1990 was 88.6 mph. Figure 2-13-illustrates the annual RFP wind 
frequency distribution facing true compass point directions @G&G 19920. The 

predominance of northwesterly winds and low frequency of .winds greater than 15.6 mph 

(7 meters per second) with easterly components is typical for RFP. RFP is affected by 
downslope winds from Front Range canyons. These channeled airflows are especially 

pronounced under conditions of strong atmospheric stability. Similarly, daily cycles of 
mountain and valley breezes occur at RFP. The general upslope air pattem condition for 

the Denver area is north to south with flow up the South Platte River Valley entering 

Front Range canyons. After sunset, air that contacts mountain surfaces cools and moves 

downslope, flowing in a pattern opposite of upslope movements. Downslope flows 

converge with the South Platte River Valley flow and move toward the north-northeast. 

. .  

Strong surface air convections commonly produce thunderstorms during the summer. 

This activity causes severe and locally unpredictable anomalies in airflow. Late winter 
and spring conditions can also be influenced by Chinook windstorms. Chinooks are 

strong winds that move from west to east over the continental divide, often reaching 70 

to 80 mph, which have been recorded in excess of 120 mph at RFP (Rockwell 1989). 
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2.2.7 Ecology 

A variety of plant life is found within RFP. The dominant vegetation found on the 

western portion of the site is disturbed mixed prairie, a mixture of both short and mid- 

length grasses. Short grasses are dominant in the eastem part of €UT and are disturbed 

through overgrazing. Sedges and rushes are found in stream floodplains.and wet valley 

bottoms. Cottonwoods and cattails line many riparian areas. 

Since acquisition of the buffer-zone property, vegetative recovery has occurred, as 
evidenced by the presence of disturbance-sensitive species such as big bluestem and 

sideoats grama. Ute Ladies’-tresses (Spironthes diluvialis) has been placed on the 

Threatened and Endangered Species List. The habitat of this plant species has been 

identified in riparian areas of Colorado, specifically in meadows in the City of Boulder 

(Boulder County) and along Clear Creek in Jefferson County. To date, the plant has not 

been identified in drainages within RFP. No vegetative stresses attributable to hazardous 

waste contamination have been identified. 

Animal populations within RFP are typical of western prairie regions. The chain-link 

fence surrounding the production area limits the Occurrence of large mammals, such as 

mule deer, to the buffer zone. The permanent population of mule deer is estimated to 

be 100 to 125. A number of small carnivores, such as coyotes, red fox, striped skunk, 

and long-tailed weasel, occur onsite. Small herbivores are common throughout the plant 

complex and buffer zone, and include the pocket gopher, white-tailed jackrabbit, and the 

meadow vole (DOE 1980). 

Birds commonly observed onsite include horned larks, western meadowlarks, mourning 

doves, vesper sparrows, western kingbirds, black-billed magpies, American robins, and 

yellow warblers. Mallards and other ducks often nest and rear young on several of the 

ponds. Killdeer and red-winged blackbirds are found in areas adjacent to the ponds. 
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Birds of prey commonly seen in the area include marsh hawks, red-tailed hawks, 

ferruginous hawks, rough-legged hawks, and great homed owls (DOE 1980). 

Rattlesnakes and bull snakes are the most frequently appearing reptiles. Eastern yellow- 

bellied racers have ais0 been seen. The eastern short-homed lizard has been reported on 
the site, but these and other lizards are not commonly seen. The western painted turtle 

and the westem plains garter snake are found in and around many of the ponds (DOE 
1980). 

2.3 EXISTING MONITORING ACTIYITIES 

RFP conducts routine radiological and nonradiological environmental monitoring of 

effluent air, ambient air, surface water, groundwater, tap water, stream sediments, and 

soil (Figure 1-1). Ambient air, soil, surface water, and tap water quality are also 

monitored at locations around RFP by CDH and by cities using surface water 

downstream of RFP as municipal water supplies. Municipal and CDH monitoring 

programs are not discussed in detail in this IM/IRA/DD. 

2.3.1 Groundwater Monitoring 

The current site-wide groundwater monitoring program is an amalgamation of several 

separate monitoring programs that address distinct regulatory-compliance or si te- 

investigation objectives. Most of the wells at RFP were installed to fulfill site-specific 

data needs rather than as part of an integrated site-wide monitoring network. Wells are 

currently classified as RCRA, CERCLA, Background, Boundary, or Special Purpose. 
Figure 2-6 shows the locations of monitoring wells in and near the Industrial Area. 

RCRA wells are in place at the three RCRA-regulated units at RFP (SEPs, West Spray 

Field, and Present Landfill). Wells at these RCRA units serve two purposes: (1) 
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upgradient and downgradient RCRA-boundary wells are used to obtain chemical data for 

statistidy assessing potential releases from the units; and (2) RCRA-characterktion 

wells are used to evaluate the nature and extent of contamination and contaminant 

migration rates, in accordance with the assessment and alternate programs for the units. 

CERCLA characterization wells have been installed at OUs that have been, or are 

currently, under investigation. Each of these wells has a specific purpose related to the 

objectives of remedial investigations (RIs) at the OU. Long-term (more than two years) 

monitoring of these wells for characterization purposes is usually not required. Wells 

classified for background characterktion have been used to provide background 

groundwater quality data. Boundary wells have been installed to monitor groundwater 

quality as it leaves the site, or at other points of compliance. Special purpose wells have 

been installed for use in general site characterization programs, to detect leaks or other 

chemical releases to the environment, for specific investigations such as the nitrate 

contamination investigation in the SEPs a r a ,  and for monitoring the performance of 

dams or other engineered structures. 

The analytical suite for groundwater samples (the "standard suite") consists of the 

following analytes and analyte groups: Target Compound List (TCL) VOCs; water 

quality parameters; nitratehitrite as nitrogen; Contract Laboratory Program (CLP) Target 

-Analyte List (TAL) standard and additional metals (dissolved); tritium, plutonium, and 

americium (total); cyanide; orthophosphate; SVOCs; polychlorinated biphenyls 

(PCBs)/pesticides; and radioactive isotopes including gross alpha, gross beta, uranium, 
cesium, radium, and strontium (dissolved). 

- 

2.3.2 Surface Water Monitoring 

The Surface Water Monitoring Program is designed to monitor various analytes to ensure 

compliance with regulations, permits, and agreements; to locate the sources of potential 

surface water contamination; and to develop a comprehensive water quality database to 
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assist with surface water management. This monitoring program is divided into five 

subprograms on the basis of functional objectives. These programs, along with their 

monitoring objectives, include the following (EG&G 1992b): 

Eeculatorv Co mdiance - Monitoring - to monitor discharges from detention ponds . 
in Walnut Creek and Woman Creek drainages and from the WWTP outfall for 

chemical, biological, and radionuclide constituents. 

Boutine Operational Monitonng - to monitor various detention ponds, WWTP, and 
sites within the main facilities area to characterize water quality from source areas 

. .  

that contribute eventual discharge to Walnut and Woman creeks. 

Routine Site-Wide Su dace Water Monitoring - to monitor seeps and drainages 

within RFP, to identify areas possibly affected by contaminant releases from 

suspected source areas, and to compare surface water quality from these areas with 

water from a r a  not affected by RFP. 

Site-Wide Storm Event Monitoring - to monitor surface water quality and flows 

during the rainfall and snowmelt events at stations along Woman, Walnut, and 

Rock creeks within the RFP boundary. 

Sediment Sampling - to monitor sediments to determine the fate and transport of 

contaminants adsorbed by sediments and to determine source areas of contaminants. 

2.3.3 Air Quality Monitoring 

The purpose of the Air Quality Monitoring Program is to protect the health of plant 

workers and the general public and to comply with applicable state and federal air quality 

regulations through the detection and measurement of air emissions and ambient air 
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conditions. The Air Quality Monitoring Program is divided into four subprograms on 
the basis of functional objectives. 

objectives, are as follows: 

These programs, along with their monitoring 

0 Radiolopid Effluent Emissions Mo nitoring - to monitor particulate emissions of 

building exhaust ducts for plutonium, americium, and uranium; gaseous emissions 

of building exhaust ducts for tritium; and real-time detection and automatic alarms 

. for abnormal alpha activity. 

e .Nonmdiolwid Efflue nt Emissions Mo nitoring - to monitor building exhaust and 

duct emissions for beryllium. 

RadiolQeid Ambient Air Monitoring - to monitor ambient air concentrations of 

plutonium particulates within and near RFP and in nearby communities, and to 

monitor ambient plutonium concentrations. within specific OUs for remediation 

activities pursuant to the IAG. 

NonradioloFical Ambient Monitoring - to monitor nonradioactive suspended 

particulates in ambient air in accordance with EPA regulations on criteria pollutants 

(TSP and PM-10). 

2.3.4 Soils Monitoring 

The purpose of the Soil Monitoring Program is to characterize temporal changes in 
plutonium concentrations across RFP, as well as spatial and vertical distribution of 

plutonium according to specific remediation areas. The Soil Monitoring Program is 

divided into the following two subprograms: 

DRAFTFINAL 
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0 Site-Wide Soil Monitoring - to monitor annual changes in plutonium concentrations, 

possibly occurring through soil resuspension and other mechanisms. 

Remediation Site Soil Monitorin5 - to monitor the spatial and vertical extent of 

plutonium and americium in soils of the RI areas and in the buffer mne east of the 

main facilities area. 

Currently, an active soil monitoring program is not in place in the Industrial Area, 

although soil sampling is expected to be an integral part of D&D activities and continued 

OU investigations. The existing program to monitor plutonium concentrations in buffer 

zone soils is discussed below, along with recent sdil*sampling that has occurred in the 

Industrial Area. 

The site-wide program consists of annual sampling for plutonium and americium at 1- 

and 2-mile radii (1.6 and 3.2 km) from the center of the plant. This radial grid was 

chosen to investigate plutonium distribution patterns using RFP as a point source. 

Samples are collected from 40 monitoring sites (30 meters square) at 18-degree intervals 

along the circumferences of the two circles (Figure 2-14). Data from the composite 

samples are evaluated for changes in americium and plutonium concentrations (since 

1988) as a result of soil resuspension or other mechanisms. Some variation has been 

observed from year to year, particularly within a 120-degree swath east and southeast of 

the 903 Pad, but this has been attributed to heterogeneity of the wind-deposited 

radionuclides in the soil (EG&G 1992d). Plutonium and americium concentrations at 

annual monitoring locations outside this mne exhibit much less variation and are typically 

very close to background levels. None of the annual monitoring locations fall within the 

Industrial Area. 

The Remediation Site monitoring is specific to each OU and includes the RI areas and 

the buffer zone east of the Industrial Area. The scope of the Remediation Site Soil 

lwpf) wp\flmts\imirm\cd\muf.Z August 13. 1994 2-5 1 



DRAFI' FKNAL 

Monitoring Program is defined by the IAG, which requires sod sampling of OU1 (881 

Hillside), OU2 (903 Pad, Mound, and East Trenches), and OU3 (offsite). Additional 

sampling is being conducted in OU5 (Woman Creek) and OU6 (Walnut Creek). The 

general intent of these sampling efforts has been to determine the nature and extent of 

organic, inorganic, and radionuclide contamination in soils and sediments at IHSSs. 

Most of these efforts are expected to be one-time sahpling events to guide future work, 

but OU2 shallow vadose-zone water movements are being studied at five soil trench 

locations immediately outside the southeastern portion of the Industrial Area. The 

movement of interstitial water and radionuclides in the vadose mne at these locations is 

monitored continuously, and the water is periodically analyzed for total, dissolved, and 
colloidal plutonium and americium, in addition to a suite of physical parameters. Two 

different methods have been used in sampling soils at RFP. The annual soil monitoring 

in the buffer zone is performed using RFP Standard Operating P r d u r e  (SOP) GT.08, 

in which 10 subsamples are composited from two 1-meter squares within a 30-meter- 

square sample plot. Recent sampling in support of the OU2 FU @G&G 1993e) was 

performed using a method developed by CDH, which uses 25 subsamples composited 

from a much larger sample plot, either 2.5 or 10 acres in size. The CDH method has 
the advantages of a more representative sample from the air-soil interface and should be 

less affected by topographic/homogeneity problems as a result of the larger number of 
subsamples. A disadvantage is the amount of disturbance to the sample plot each time 

it is sampled. The RFP method has the advantage of sampling a relatively undisturbed 

sample plot to a depth that would also measure radionuclides transported down into the 

upper 5 centimeters (cm) of the soil horizon by water, liquid contaminant, or other 

means. It should be noted that the OU2 sampling also incorporated a thorough sampling 

of the upper 1.0 meter of the soil horizon using soil pits and trenches at selected sample 

plots. This sampling has provided valuable information regarding the movement of 
radionuclides in the vadose zone that can be applied as a model elsewhere at the plant, 

but would be impractical as a routine monitoring tool. 
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In September 199 1, an extensive soil sampling program was undertaken in support of the 

ongoing investigations at the 903 Pad, East Trenches, and 881 Hillside. Composite 

samples were collected from eighty-four 10-acre plots and thirty-four 2.5-acre plots 

located in the southeast quadrant of the Industrial Area and east to Indiana Street. An 

additional 11 samples were collected from each of 26 soil profiles, excavated to a depth 

of 1.0 meter. Instrumentation was installed at five excavation sites immediately adjacent 

to the southeastern boundary of the Industrial Area, and water movement in the vadose 

zone is monitored continuously at these sites. In addition, samples of the interstitial 

water are periodically acquired and analyzed for total, dissolved, and colloidal plutonium 

and americium, in addition to a suite of physical parameters. ~ 

Soil sampling is very well-suited to characterizing contaminated sites, less well-suited for 

long-term monitoring, and unsuitable for short-term monitoring programs. Although soil 

is frequently the first environmental medium to receive contaminants during a release 

(particularly liquid contaminants), it is the least likely to act as a transport medium. In 

general, contaminants in soil are more likely to be remobilized by volatilization (to air), 

dissolution (to groundwater or surface water), suspension in water (to storm water runoff 

or ,to groundwater or .surface water as colloidal material), or airborne transport (as a 

result of moderate or high wind activity). Soils may be susceptible to transport by even 

low-energy wind activity if soil has been disturbed. 

Soils are less conducive to monitoring programs because when a soil location has been 

sampled and disturbed, an adjacent (or nearby) location must be used the next time, 

introducing an unavoidable sampling bias. This problem can largely be reduced by 

taking composite samples over large areas (as was done recently in OU2 using the CDH 
method), but the effects of the inhomogeneity of contaminants in a soil medium and 

disturbance of an area during repeated sampling cannot be totally overcome. Generally 

at RFP, the objective of a soil monitoring program is to track radionuclide contamination 
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at the air-soil interface to monitor for net losses or gains as a result of remobilization or 

deposition by wind. 

Because of the nature of soil contamination (i.e., a contaminated medium, not a transport 
medium), most long-term monitoring has been focused on transport media (air, surface 
water, and groundwater). However, considerable soil and surface water sediment 

sampling in support of OU characterization activities has occurred recently (EG&G 

19934). As of December 1992, several programs were completed, planned, or in 
progress, including (1) OU1 - 881 Hillside (280 soil samples, 85 sediment samples), (2) 

OU2 - 903 Pad, Mound, East Trenches (48 boreholes, 625 soil samples, five soil 
trenches, 20 soil pits), (3) OU3 - Offsite (250 soil samples, 230 sediment samples), (4) 

OU4 - Solar Ponds (soil sampling in two boreholes), (5) OU5 - Woman Creek (eight 

soil borings, unspecified number of sediment samples), (6) OU6 - Walnut Creek (48 soil 

borings sampled [of 105 proposed], 50 pond sediment samples), (7) OU7 - Present 
Landfill (250 soil samples, soil sampling continuing), (8) OU9 - OPWL (soil borings, 

test pits planned), and (9) OU13 - 100 Area (comprehensive surficial soil sampling 
planned). 

The current site-wide programs to monitor potential soil transport media, combined with 

the annual soil- monitoring program in the buffer zone, are adequate at this time to 
monitor any remobilization of plutonium- and amenciumantaminated soils. Soil 
sampling and monitoring programs specific to the individual OUs will provide a detailed 

characterization of contamination at individual sites. 

a 

a 

2.3.5 Foundation Drains and Incidental Waters 

Nineteen foundation drains and building sumps are sampled quarterly and analyzed for 

pH, conductivity, radionuclides, total dissolved solids (TDS), and nitrate. The majority 
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of the foundation drains discharge directly into storm drains or surface water drainages. 

These foundation waters are managed under the surface water program. 

. Incidental waters that collect on the ground surface, on drums, around tanks, and in 

berms and excavations are collected and sent to the process waste treatment facility in 

Building 374. These waters are managed under the control and disposition of incidental 

waters program and are discussed further in Section 7.3. 

2:4 MONITORING FDR DECONTAMINATION AND DECOMMISSIONING 
ACTMTIES 

Currently, D&D activities are not well defined but involve the removal of fixed materials 

(including residual constituents of concern), equipment, and facilities, including 

buildings. Potential activities include the following: 

Modify or renovate buildings. 

Dismantle or demolish buildings. 

Perform building construction. 

ExcavateUBC. 

Remove fixed equipment, piping, and bks .  

Retrofit equipment for future use. 
Dismantle and remove ventilation systems including glove boxes, ducts, and stacks. 

Excavate underground equipment, piping, and foundations. 

Environmental and worker safety monitoring for D&D activities will consider the 

following: (1) facility characterization performed during transition; (2) COPCs for the 

facility or activity; (3) COPC sources; (4) engineering controls to prevent releases; and 

(5) levels of COPC detection that require a response, including emergency response. 

Section 9.0 describes potential D&D activities, an approach for developing a COPC list, 

. .  
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proposed actions for verification monitoring, and emergency response planning for D&D 

activities. 

. .  
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3.0 CONSTITUENTS OF POTENTIAL CONCERN, COMPOUNDS OF 
INTEREST, AND SOURCES 

An evaluation was conducted to identify a preliminary list of potential constituents and/or 

compounds that may require environmental monitoring in surface water and sediment, 

groundwater, or air. These materials are designated as either COPCs or COIs based on 

past or potential releases. Source area locations for compounds, including waste streams, 

and constituents were also identified for further refinement of media- and 

pathway-specific environmental monitoring requirements. 

3.1 APPROACH 

Chemical compounds previously stored, used, or spilled in the Industrial Area were 

evaluated to identify COPCs and COIs for environmental monitoring. Constituents that 
were accidentally released to the environment or disposed of improperly by former 

management practices are COPCs, and chemical compounds or wastes that could be 

spilled in future accidental releases to the environment (an unplanned event) are COIs. 
These were identified as the most important chemicals to address in the evaluation of 

current environmental monitoring systems. 

The identified chemicals could originate from either of two groups: (1) constituents or 

wastes from historical releases, and (2) chemicals that could potentially be involved in 

an unplanned event such as a spill. Chemicals under the second group were delineated 

from chemical product inventories and tracking of process wastes that are currently 

stored in buildings. Figure 3-1 shows the general approach to identifying COPCs and 

COIs. This approach and the information resources used are discussed in the following 

subsections. 
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3.1.1 Constituents Associated with Historical Releases 

Information about constituents associated With historical releases has been identified 
under the CERCLALRCRA program of the IAG. MSSs located in the designated 

CERCLNRCRA OUs are included as part of the IAG. The following portions of nine 

OUs are in the Industrial Area: 

OU4 - Solar Ponds; 

OU8 - 700 Area; 
OU9 - Original Process Waste Lines (OPWL); 
OUlO - Other Outside Closures; 
OU12 - 400/800 Area; 

OU13 - 100 Area; 

OU14 - Radiological Sites; 

OU15 - Inside Building Closures; and 

OU16 - Low Priority Sites. 

A list of hazardous substances identified in the.IAG was supplemented with other 

constituents that were identified from information in the Drap Infegrated Field Sampling 

Plan for OUs 8, 9, IO, 12, 13, and I4 (EG&G 1993a), the Historical Release Repon 

(HRR) (EG&G 199%) and the quarterly updates to the HRR, the Plan for Prevention of 
Contaminant Dispersion @OE 199 11, the Reconstruction of Historical Rocky Flats 

Operations and Idemifcation of Release Points, Project Tmks 3 & 4 report (CDH 1992) , 
and data from other technical documents, to form an initial set of COPCs. These 
documents were also used to identify approximate locations of contaminant releases for 
subsequent source evaluation. Details on the documents that were reviewed are presented 

in Section 3.2. 
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Historical releases of PCBs and UBC were also evaluated. Thirty-five PCB sites were 

identified in the Assessment of Kirown, Supect and Potential Environmental Releases of 
P a s ,  Preliminary AssesmentlSite Description (EG&G 1991a) and the Historical 

Release Repon (EG&G 1992a). These locations will be specifically monitored for PCBs. 

The Historical Release Repon (EG&G 199%) also identified locations of potential UBC. 

3.1.2 Chem.ical.Product Inventories 

Chemicals with the potential to be released, COIs, were identified from examination of 
building-specific chemical product inventories. Chemical inventories for each building 

in the Industrial Area were obtained from EG&G personnel in the Chemical Tracking and 
Control System (CTCS) group. This group is responsible for meeting the reporting 
requirements under the Superfund Amendments and Reauthorization Act (SARA) Title 

III Emergency Planning and Community Right-to-Know Act (EPCRA). Additional 

information was obtained from the Fiscal Year 93 System Engineering Anobsis Facility 

Characterization and Inventory Repon (EG&G 1993b) and the Waste Stream Residue 

Identification and Characterization (WSRIC) Database (EG&G 1993~). The databases 

of chemical inventories and a list of the COIs are discussed further in Section 3.2. 

3.1.3 Chemical Waste Streams and Waste Storage 

Additional COIs were identified from evaluation of infcmation related to chemical waste 

streams and waste storage. EG&G personnel who maintain data on waste streams and 

waste storage were contacted for a list of chemical wastes that are located in each 

building's permitted storage areas (PSA) within the Industrial Area. This list was 

compiled from the Waste and Environmental Management System (WEMS) Database 
(EG&G 1993d) and WSRIC Database (EG&G 1993~). 
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Locations of RCU-permitted waste storage areas, where large amounts of hazardous 

wastes could be stored, were identified for geographical-specific evaluation of 
environmental monitoring systems. These databases, locations of RCRA-pefinitted 

storage areas, and the COIs'are described in Section 3.2. 

3.1.4 Radionuclides 

Radionuclides and radionuclide waste streams were also evaluated. The list of 

radionuclide COIs includes all radionuclides and special nuclear material (SNM) that 

could potentially be stored in buildings in the Industrial Area and that could be released 

through an unplanned event or accidental spill. Radionuclides are discussed in Section 
3.2.2.3. 

3.2 DESCRIlPTION OF DATA REVIEWED 

The primary documents and databases that were used to identify COPCs and COIs 
. include the following: 

e Interagency Agreement (DOE et al. 1991); 

e Plan for the Prevention of Contaminant Dispersion @OE 1991); 

Reconstruction of Historical Rocky Flats Operations & Idem~cation of Release 

Points, Project Tarkr 3 & 4 (CDH 1992); 

Drafi Inregrated Field Sampling Plan for OUs 8, 9, IO,  12, 13, and 14 (EG&G 

1993a); 

. .  
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Draft Environmental Restoration Technical Support Document (ERTSD) (EG&G 

1992b); 

Historical Release Report (EG&G 199%) and quarterly updates; 

Rocky Flats Plant Chemical Tracking and Control Inventory Database (EG&G 

1993e); 

Fiscal Year 93 Systems Engineering Anaiysis Facility Gkracteriran'on and 

Inventory Report (EG&G 1993b); 

RFP Waste and Environmental Management System (WEMS) Database (EG&G 

1993d); and. 

RFP Waste Stream and Residue Identification and Characterization (WSRIC) 

Database (EG&G 1993~). 

Constituents of Potential Concern and Sources 

As discussed previously, COPCs- are those constituents that were released to the 

environment from historical spills or past waste management practices. The COPCs 

were compiled from data in RFYRI planning documents, the Reconstruction of Historical 
Rocky Flas Operariom & Idenrification of Release Points (CDH 1992) and the Historical 
Release Repon (EG&G 1992a). 

3.2.1.1 Analvte List 

The IAG contains a hazardous substance list for MSSs included under the RFVFU at 

RFP. This initial list has been replaced with a comprehensive list of analytes that 
. .  

(wpn h:\wp\ll.u\&in\pd\.occiQ.3 06/13/91 3-6 



DRAFT FINAL 

includes TAL metals (plus the metals molybdenum, cesium, strontium, lithium, and tin); 

TCL VOCs; TCL SVOCs; TCL pesticides and PCBs; radionuclides; indicator 

parameters; and surficial soil sampling parameters. The comprehensive list was obtained 

from Appendix B of the Rocky Fiats PIant Site-wide Qualiry Assurance Project Plan 
@G&G 1991b) and the final Plan for the Prevention of Confamz‘nant Dispersion (PPCD) 

(DOE 1991) and is presented in Appendix 3.1. 

The comprehensive analyte list has been used for preliminary identification of COPCs 
for the purposes of this report. This preliminary list of COPCs has been further 

evaluated within the media-specific sections to identify analytes addressed under current 

monitoring programs. A shorter, more-specific list of COPCs (List’n) was identified for 

the air pathway in the final Plan for Prevention of Contaminant Dispersion (PPCD) 

(DOE 1991). Because the purpose of the PPCD involved providing a consistent 

mechanism for assessing the potential for airborne transport of site-specific environmental 

contaminants caused by IAG-related activities, the evaluation of the List II COPCs in 

the PPCD was limited solely to the inhalation pathway. The analytes included in List 

XI are the Same analytes for which quantitative health risk information is available from 

the EPA’s .Integrated. Risk Information System (IRTS) (EPA 1994) database and the 

Agency for Toxic Substances and Disease Registry’s (ATSDR) Health Effects 

Assessment Summary Tables (HEAST) at the time the PPCD was compiled (ATSDR 

1994). List II includes toxicity information that was available at the time the PPCD was 

prepared and may not reflect the current status of toxicological criteria. In addition, 

constituents from the analyte list that did not have published values in IRIS or HEAST 
are undergoing further toxicologicaI evaluations to determine whether they should be 

included on List II (DOE 1991). The list of preliminary COPCs for the air pathway is 

presented as List 11 in Appendix 3.2. More discussion on the air pathway and List I1 
analytes is provided in the medium-specific section. 
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3.2.1.2 Materials of Concern 

The Reconstmtion of Historical Rocky FLUS Operotions & I&mpcan'on of Releare 

Points, Project Tarkr 3 & 4 (CDH 1992) report was examined to augment the list of 
preliminary COPCs. The objective of the report was to select constituents and 

radionuclides that were most likely to have posed an offsite human health hazard under 
historical routine and nonroutine plant operations. In the report, an initial set of 629 

materials of concern (MOCs) was reduced to 32 through application of a three-stage 

screening evaluation that included consideration of factors such as known toxicologic 

properties, release histories, reported inventory quantities, potential offsite health 

hazards, and the likelihood and potential quantity of release (CDH 1992). Twelve of the 

32 MOCs were selected for further evaluation in the report based on the reasonable 
potential for an offsite release (CDH 1992). 

As part of the COPC evaluation, these 12 materials were compared with the list of 

preliminary COPCs on the comprehensive analyte list. Of the 12, only one, thorium- 

232, is not included on the analyte list. Thorium was used at three buildings in the past: 

Building 771, where some small-scale thorium work of an unspecified nature was 

conducted; Building 334, where small quantities of thorium and depleted uranium were 

sheared; and Building 881, where there was light production of thorium parts and 

thorium "strikes" to remove impurities from uranium-233. Thorium-232 will be 

considered for inclusion as a COPC for monitoring conducted at or near these buildings. 

3.2.1.3 Intewated Field S~IIID~~IIE Plan and Draft Environmental Restoration 

Technical SUDDOI~  Document 

To identify specific geographical arm or source locations where contaminants from past 

releases may be of concern, the Drafi Integrated Field Sampling Plan (EG&G 1993a) and 

the Environmenzal Resrorarion Technical Suppon Docwnent @G&G 1992b) were 
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reviewed. The Integrated Field Sampling Plan identifies the locations and major 

chemical contaminants at each IHSS located in OUs 8, 9, 10, 12, 13, and 14. 

Information on contaminants and the approximate location of releases for OUs 4, 15, and 

16 was taken from the EnM'ronmeruai Restoration Technical Suppon D o c m n f  (EG&G 

1992b). This information is presented in Appendix 3.3. Locations of the MSSs are 
presented in Figure 3-2. 

After an examination of the information in Appendix 3.3, it was found that hexavalent 
-chromium is not on .the comprehensive analyte list although total chromium is. 
Hexavalent chromium will be considered for inclusion as a COPC at IHSSs where it may 
have been released to the environment. (See Appendix 3.3, MSSs 121, 136.2, 136.3, 

and 162.) Hexavalent chromium inclusion will be based on evaluation of environmental 

fate and transport mechanisms at the particular site. As the RFI/RI program progresses, 

sample results may also indicate the presence of other contaminant that are not on the 
COPC list. These contaminants will be reviewed to identify any potential new COPCs. 

3.2.1.4 Historical Release Report and Assessm ent of Potential Environmental 

Releases of Polvchlorhated BiDhenvk and Under-Buildin9 Contamhation 

The Historical Release Repon (EG&G 1992a) and the Assessment of Known, Suspect and 

Potential Environmental Releases of PCBs (EG&G 1991a) were also evaluated to identify 

locations of potential PCB spills and UBC from past releases. Appendix 3.4 lists the 36 

PCB spill locations. Additional information on recent sampling results for PCBs can also 

be obtained from the RFP Environmental Management Department. Locations of UBC, 
taken from the Historical Releae Repon (EG&G 1992a), are presented in Appendix 3.5. 

3-9 
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3.2.2 Compounds of Interest and Sources 

DRAFI'FINAL e 
COIs are defined as chemical compounds or wastes that have the potential to be released 

to the environment during an accident or unplanned event. These substances were 

identified as important compounds to include in the evaluation of the environmental 

monitoring system because many of them may not be included as part of the 

comprehensive analyte list (or list of preliminary COPCs). The COIs were compiled 

from the RFP chemical product inventories and waste stream inventories. Additionally, 

sources of radionuclide COIs were identified from the Reconstmetion of Historical Rocky 
FIats Operations & Identificcrtion of Release Points, Project Tarks 3 & 4 (CDH 1992). 

3.2.2.1 Che mica1 Inventorie 

The CTCS was the primary source of information about chemical inventories at RFP. 

As chemical substances are delivered to RFP, the field coordinator is responsible for 

informing the CTCS group of the receipt of the substance, its packaging, and the quantity 

received. It is important to note that after a chemical is dispensed to the end user, it is 

no longer tracked by the CTCS. 

Chemical inventories contain the chemical or substance name, .the quantity, the type of 

container it was stored in, and the number of the receiving building. Substances listed 

as nonhazardous on the respective Material Safety Data Sheets (MSDS), such as raw 

wastewater and nitrogen, argon, propane, and helium gases, were removed from the 

original CTCS list. In addition, because of the large number of various chemical 

compounds received at RFP, compounds that totaled less than 100 pounds at any 

particular location were removed from the CTCS list. Compounds deleted from the 
original file's CTCS list are included in Table A of Appendix 3.6. The remaining COI 

list was then augmented with a list of other compounds in quantities greater than 100 

i 

pounds obtained from the Fiscal Year 93 Systems Engineering Analysis Facility 

a 
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Characterization and Inventory Report (EG&G 1993b), and the WEMS and the WSFUC 
databases. The final list of COIs is in Appendix 3.6, Table B. 

To ensure that toxic compounds in quantities less than 100 pounds are not excluded from 

the COI list, the January 1 to December 31,1993 EPCRA Tier II report will be reviewed 

to include the hazardous compounds and extremely hazardous substances as COIs. 
(Refer to Appendix 3.7). 

3.2.2.2 Waste S t m  

The waste and environmental management system and waste stream residue identification 

and characterization are discussed in this section. 

Waste and Environmental ManaFement Svstem W M S l  . RFP maintains data on waste 

streams and waste storage at RFP. The WEMS is stored on a Virtual Address Extension 

WAX) system managed by Waste Programs and provides a comprehensive base of 

information on all waste s t r m s  including the buildings, storage units, the types of 

wastes, and volumes allowed in each unit. This database also contains information on 

the RCRA designation of each unit and whether the unit is still in use. 

All wastes stored in satellite collection areas (SCA) were eliminated because these areas 

contain limited quantities of waste on a temporary basis. Wastes stored in 90-day storage 

areas were eliminated because these areas are used as accumulation points until the 

wastes are moved to a permitted storage facility. The inactive PSAs have also been 

eliminated because they are no longer in use. However, data on these aras are still kept 

in the database because they are an accurate source of the historical use of these storage 

locations. The list was reduced to the wastes stored in all of the EG&G designated PSAs 

as of December 7, 1993, which includes all of the EG&G designated PSAs, permitted 
. .  
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storage tanks (PST) ,  and permitted treatment areas (PTA) in the Industrial Area at the 

RFP. Appendix 3.8 comprises the lists of permitted storage units, as defined by the 

W E M S  database, and the waste streams and COIs associated with them. 

Waste Stream Residue Identification and C haracte rization (WSRIC). RFP also maintains 

a computerized database that includes information on waste stream constituents, EPA 

des, and the process stream inputs. The WSRIC database is managed and administered 

by the Information Resource Group and is used primarily to track waste streams as they 

relate to Land Disposal Restrictions (LDR). These data were used to supplement the list 

of COIs for waste streams. 

3.2.2.3 Radionuclide 

Other MOCs are the radionuclide elements and waste used and produced during the 

production operations that occurred at RFP. .Five radionuclides were identified as 

MOCs. The data on these radionuclides and their locations were obtained from the 

Reconstruction of Historical Rocky Flats Opercuions & Idenrifcan'on of Release Points, 
Project Taskr 3 & 4 (CDH 1992). These COIs are included as Appendix 3.9. 

3.3 SUMMARY 

The discussion below highlights the major findings and the limitations of these 

preliminary COPC and COI lists. Discussion related to the reduction of the list of 
analytes to be addressed in verification monitoring is provided in Section 9.0 of this 

report. 
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3.3.1 Constituents of Potential Concern 

Research was conducted to identify a preliminary list of COPCs for environmental 

monitoring based on historical releases at RFP. The result of this work is a list of 

COPCs that include the comprehensive analyte list (Appendix 3.1) and List XI for the air 

pathway (Appendix 3.2). Identified areas that have been affected by past releases include 

IHSSs, PCB-spill areas, and underneath buildings where spills may have occurred 

(Appendices 3.3, 3.4, and 3.5, respectively). 

Thorium-232 will be considered for inclusion as a COPC at or near Buildings 334, 771, 
and 881 where it was historically used. Hexavalent chromium will also be considered 

for inclusion as a COPC at MSSs 121, 136.2, 136.3, and 162 where it may have been 

released to the environment. Its consideration as a COPC will include evaluation of the 

environmental fate of chromium. For example, it is highly likely that a hexavalent 

chromium spill to media containing organic compounds like soil would rapidly be 

reduced to trivalent chromium, which is less toxic. In addition, as information on new 
constituents is discovered during the FWI/RI, the constituents will be considered for 

inclusion as COPCs. 

The resulting list of COPCs is large. (Refer to Appendices 3.3 to 3.5.) Further 
evaluation of COPCs for each medium is conducted within the medium-specific sections 

and compares the COPC list to the analytes currently monitored for each particular 

medium. Those COPCs not addressed under existing monitoring are noted along with 

proposals to include additional analytes in current monitoring programs. 

3.3.2 Compounds of Interest 

The information provided in this report is based solely on the information provided in 

Section 3.2. The WEMS database changes constantly since ongoing operations in the 

3715 
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Industrial Area at RFP involve the consolidation of waste. Thus, certain elements of 

Appendix 3.8 may quire updating in the future. In addition, the list provided in 

Appendix 3.8 considers only the active, large permitted storage units, as defined by the 

WEMS database, at the plant site that excludes a number of satellite accumulation and 

9 W y  storage areas. For the COIs identified fiom the chemical product inventories, 

Appendices 3.6 and 3.7 may be updated with the latest annual information on chemical 

compounds reported as part of the cunent EPCRA reports. These reports will provide 

a more accurate inventory of the hazardous substances stored at RFP. 
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Pes t  IC ides/PCBr 

b l  phb-  BHC 
b t t r - B H C  
del ta-BHC 
gmN3-8HC (L indane)  
H e p t r c h l o r  
Aldrin 
H e p t a c h l o r  Epox ide  
E n d o s u l f a n  I 
0 i e l d r  in 
4,4# -DOE 
Endr In 
Endorul f m  I I 
b ,  b a -DO0 
Endorul f m  S u l f a t e  
4,4'-DOl 
M e t h o x y c h l o r  
Endrin Ketone 
r I p h r - C h l o r d a n e  
g s u - C h l  or- 
1 o x . p h m  

If X X 

€PA CLP Sd 
EPA CLP sd 
€PA CLP sd 
€PA CLP SOU' 
€PA CLP sd 
€PA CLP sd 
EPA CLP sd 
EPA CLP sd 
€PA CLP sd 
€PA CLP sd 
EPA CLP sd 
EPA CLP sd 
EPA CLP sd 
€PA CLP sd 
EPA CLP SOU' 

10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

330 
330 
330 
330 
660 
330 
330 
530 
310 
3J0 
330 
330 
330 
330 
330 

a. b.b 

x- X X VAT E I / u) I 1 
'(X Recovery) 

EPA CLP sd 
€PA CLP sd 
€PA CLP sd 
€PA CLP sd 
EPA CLP sd 
EPA CLP sCxr 
€PA CLP sd 
EPA CLP 
€PA CLP Sd 
€PA CLP Sd 
€PA CLP sd 
EPA CLP sCxr 
€PA CLP sd 
EPA CLP W 
EPA CLP sd 
EPA CLP sd 
EPA CIP sCxr 
EPA CLP sd 
€PA CLP sd 
€PA CLP SUf' 

0.05 ug/L 
0.05 
0.05 
0.05 
0.05 
0.05 ug/L 
0.05 
0.05 
0.10 
0.10 
0. 10 
0.10 
0.10 
0.10 
0.10 
0.5 
0.10 
0.5 
0.5 
1 .0 

8.0 ug/Kg' ' **  
8.0 
8.0 
8.0 
8.0 
8.0 ug/Kg* 
8.0 
8.0 
16.0 
16.0. 
16.0 
16.0 
16.0 
16.0 
16.0 
80.0 
16.0 
80.0 
80.0 
160.0 

b b 8  
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AAOCLOR- 101b 
AROCLCS-1221 
AROCLOR- 1232 
AROCLOR- 1242 
APOCLOR-I248 
AAOCLOR-1254 
AROCLCU- 1260 

UDloylcLlMS 

C f  011' A I f i r  
Crori B e t a  
U r b n l u  

255*254 
U r m l u  235,258 
A m e r l c l u  241 
Plutmlu UP1240 
l r l t l u  
Strmtim 89,90 
S t r m t i u n  90 only 
Cesium 117 
Rodlum 226 
Aedlur 228 

Q R C I C I A L  8 1 1  SNPLING P M I E R S  

Total Organ ic  Carbon 
Cbrborratc 
PH 
S p c c l f i c  C o n d w t a n c e  
P l u t m l u  2J9*240 
) s e r I c l u  241 
U r b n l u  ZJl,2J4,2J5,2M 

lktb%l a! 

€PA CLP rd 
€PA CLP rd 
€PA CLP sd 
€PA CLP S d  
€PA CLP sd 
€PA CLP rd 
€PA CLP rd 

f ,o,h, l ,k, l ,~,n,s X'*u 
f ,e, h, I . k , I , D, n, I X". 

f,h,l,m,l,n,s X'" 

x* .. 
x* .I 
Y 

x e  .I 

x. .u 
x@ .. 

.u 

.v 

p! 

x- 

X* 
X' 
X' 

X' 
It' 
X' 
w' 

X' 
X' 
X0 
X' 

)uEw9E 

X 

X 
X 
x 

X 
X 
X 
X 
X 

X 

ra, 
X 

X 
X 
I( 

X 
X 
X 
X 
X 

X 

0.5 
0.5 
0.5 
0.5 . 
0.5 
1 .o 
1 .o 

2 p c i l L  
4 p c I / L  
0.6 pCl/l 

0.6 pcI/L 

0.09 pCl /L  
0.01 p C l / L  

400  p c i / L  
wr 
1 p c i l L  
1 p c l / L  
0.5 pcl/L 
1 

80.0 
80.0 
80.0 
80.0 
80.0 
160.0 
160.0 

4 WI/o 
10 pcl/o 
0.3 pci/o 

0.1 pc i /o  
0.02 pcI/g 
0.03 pc l /g  
400 p c i / L  
1 pc l /o  

0.5 p c l / g  
0.5 pcl/g 

MA 0.1 pc.i/o 

1 r p / k o  
2 m/hl 
0.1 pH r n i t s  
2.5 upho/cn 
0.05 pcl/o 
0.01 p c i / o  
0.06 pci /o  

... 
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FIELD P M I E R S  

1 X X f 0 . 1  pH mit PH 
S p e c i f i c  C d r t s n c e  I X X 

1 ccrpcrrlur e 

D i s s o l v e d  Oxygm 

I X X 

1 . x  

2 .5  umorer'  

250 Ulholcr'  
25 u h o / u 8  

f 0.1.C 

f 0.1 moll 

f 0.2 pH m i t r  

f 2.5X MX. error a t  500, SOOO, 
5DOOO uhos/cn plus probe; 
f 3.m 
md 25000 plus probe accuracy o f  
f 2 . m .  
f 1.0-c 

error a t  250, 2500, 

f lox 
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**  
* * *  Accuracy o b j e c t i v e  = c m t r o l  1 1 d t r  rpecl~led In r e f e r m e d  method (In UUSP for  rdhuclhks). 
f = f l l t e r e d  
U = U n l l l t e r e d  
1. Merrured In the f i e l d  In accordonce with l n t r u n t  ~ y u f r c t u r e r ~ ~  Ins t ruc t i ons .  
2. M e d l u  r o l l / r e d l m t  raqdrod d e t e c t i o n  1 1 a i t r  f o r ' p r r t l c l d e / P U  I C 1  

I l m l t .  
J .  O o t r c t l m  t l i l t r  I l a t d  f o r  r o l l / r e d i m l  o r e  b a e d  on u t  wlpht. 

c a l c u l r t e d  on dry wlght b r a l o  10 r-lred by t he  cont rac t ,  w l l l  be hlgher.  
4 .  H l g h e r  d e t e c t l o n  I l a l t r  m y  only be wed In the  f o l l w l n g  c l r c c m t n r c :  

lratrurnt or u t h o d  In m a ,  t he  va lue  m y  k repo r ted  cytn thaqh the  I n s t r u n t  or method d r t e c t l o n  l h l t  r a y  not cqvl t he  recplred d e t e c t l m  
l ln l t .  

l o r  r r p l e r  c o l l e c t e d  f r a  IHSSa 102 urd 105 only ~ B H 0 1 , I H 0 2 , ~ ~ O ~ , I ~ ~ , I H ~ , I H ~ , I H O ? , I H ~  ( ~ ~ ) , I H 0 9 , I H l ~ , I H 1 6 , I H l ? , I H l 8 , ~ 1 , ~ 2 , ~ 3 , ~ ~  
(1HOb)l. 
Preclrlon objective c o n t r o l  I l m l t r  rpccIfled In referenced method and/or O r t r  Va11dat1m C u k l i n c r .  

the I n s t r u w n t r  t o  be wed ore apcclf led In Sec t lon  12. 
ore 1s tlwr the  i n d l v l d u i  lw r o l l / r e d l m t  rrqJtrcd d e t e c t l o n  

I h e  d e t e c t l o n  I l m i t r  c r l c u t a t e d  by the  l a b o r r t o r y  for  r o l l / r e d i n m t ,  

I f  t he  rrplc concent ra t ion  care& f i v e  tlrrr the  d e t e c t l o n  I l m l t  of the 

Thio i o  I l l u s t r r t e d  In the  e x r p l e  belw: 

f o r  l e d :  

Method In w e  - I W  
I n o t r u w n t  De tec t l on  L I m l t  (IDL) - 40 
Sarple Concentrot Ian - 220 
R q l r e d  Detec t l on  L I m l t  (RDL) - 3 

I h e  va lue  of  220 m y  be repo r ted  even though the  lnstrurrt d e t e c t l o n  11mIt Io greater  thrn the  RDL. 

Note: 

6. I f  gross rlpha * 5 p C I / L ,  v u l y z e  for Rdim 226; I f  Idim 226 
6. I h e  d c t e c t l o n  l l m l t r  p r e r n t e d  w r e  c r l c u l r t e d  uoiw t he  f o r m l a  In Y.R.C. Ucgulrtory Cui& 4 . 1 4 ,  Appcrdlx L w r  L I a l t  of Oetectlon, pg. {l, and 

l o l l w :  

The rpcclfled d e t e c t l o n  l l m i t r  ore bared on a pure v o t e r  rstrlr. The d e t e c t l o n  I l m l t r  for r a p l e r  ray be corrr lderably h igher  depending on 
the  raple mtrlr. / .. 

3 pCI/L, m u l y a e  for Rcdm 228. . 

LLD - Lower L ia i t  o f  De tec t l on  In pCI per r a r p l e  mil. 
BKG Irutrtmmt B a c k g r a d  In c a n t i  per Dl tWt t  (Cpn). 
E l f  - C a n t l n g  e f f l c l e n c y  In c p / d l a l n t ~ r r t i o n  per mlrute (w). 
CLI froctlonal r d l o c h m l c r l  yleld.  
511 = f r a c t l a u l  r d l o c h a l c r l  y l e l d  of a tn*n r o l u t l m .  
A = Ihe r d l o s c t l w  &cay constant for  the  p r t l c u l r r  rdlmrllde. 
t the elqmed t l r  k t m  a a m p l t  c o l l c c t l o n  urd c a n t i n g .  
A l l q  S r p l r  v o l u r .  
BKG DMt b c k g r a r d  c m n t  & r a t i o n  In rlnutrr. 

) O A  

BKG = c n e  00 for 110 
E l f  = s o u  as for  LLD 
C I  = a- a# fo r  110 
S I  * r r r  or for 110 
A = 0- a0 f o r  LLD 
t 8 8- 0s for 110 
A l l q  0- ma f o r  110 
S r p l e  

M l n l n n  De t rc tob le  A c t i v i t y  in  pCi per 
r r p l e  lnl t  

r r p l c  c a n t  chrrtlon In alnuttr 
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1 .  m SO0 d o / a  r u p e .  
8. m SO00 d o / -  range. 
9. m SoooO u ) l o l m  r-. 
a. U.S. E n v l r a m t r l  P r o t e c t I a n  A m y  Cmtr.ct Labora tory  P r q r r  S t r t e v n t  of Uork fo r  Inorgan ic#  A ~ l y l l s ,  N u l t l - M c d l r ,  N u l t l - C m c m t r r t i m ,  7/68 

(or  a t e r t  v e r r l m ) .  
b. U.S. E n v l r a r m t a l  P r o t e c t l m  A g m y  Cart ract  Labora tory  P r q r r  S t r t a r n t  of Vork fo r  Inorgan ic8  A ~ l p l r ,  M u l t i - M e d l r ,  I ( u l t i - C o r w m t r a t i m ,  7/68 

( o r  r t e r t  ver r la , ) .  
c. U.S. E n v l r a r n t r l  P r o t e c t l m  A g m y  Contrwt l a b o r a t o r y  P r o g r v  Statement o f  Vork for  Orgmlc InrlySls, Hu l t l -Med l r .  k ~ I t l - C o r w m t r o t l m ,  2/68 

(or  a t c s t  vcra lm) .  
d. M e t h o b  a r t  f r a  "Methods fo r  C h a l c a l  Analyrla o f  Water and Waster; U.S. Envlrmmtrl  P r o t r c t l m  A g m y ,  101u. m l e s r  o the rv l se  I d i c a t t d .  
e. M e t h d  are  Iran m I e s t  Methods f o r  E v r l u r t l m  of Solld Warte, P h y s l c r l / C h m l c r l  
f .  U.S. E n v l r a r r n t a l  P r o t e c t l m  A g m y ,  1979, R e d l o c h a l c a l  A n a l y t l c r l  Procmhres  f o r  A ~ l - 1 8  of  E n v l r o m n t a l  Sargler, Report Yo. EMSL-LY-0519-1. 

11s Vega,, YV, U.S. Envlramntrl P r o t e c t l m  A g m y .  
g. h e r l c m  P l b l l c  Hea l th  A r s o c l r t l m ,  h r l c a n  Water Wrkr Assoc la t lm ,  Water P o l l u t i o n  Cont ro l  Frdcrrtlm, 1985. Sturbrd Methods fo r  the  

E x r l n r t i o n  o f  Uater  nd U a r t w r t e r ,  16 th  ed., Uarh lng tm,  D.C., k. 
h. U.S. Envlrmmtr l  P r o t e c t l a ,  A g m y ,  1976. I n t e r l r  RwA locha lca l  )(cth&logy fo r  D r l n k l n g  Water, Report Yo. EPA-600/4-75-008. C l m z l m r t l  U.S. 

E m l r o r r n m t a l  P r o t r c t l m  Agency. 
1 .  Harley,  J.H., ed., 1975, A S 1  Proccdr rer  M s r u l ,  HASl-3OO; U a c h l ~ t m ,  D.C., U.S. Energy Research a d  Deve lgmcnt  Achlnlrtrrtlon. 
j .  U.S. EPA, 1 9 U .  .Methods fo r  Drganlc h l y r l r  of Mu~lclpal urd lndrtrlrl U n i t e  WateroY US LPA-600/4-82-057. 
k .  m H m c h o k  of A n a l y t l c r l  Procrdrres,' USMC, Crmd J u w t l m  l a b .  1970, page 1%. 
1.  ' P r e r c r l k d  P r o c r b r t r  fo r  Measurement of R e d l o a c t l v i t y  In Drlntlng Water; EPA-600/4-800-012, August 1900, Envirorwntr l  Mon i to r i ng  and S c g p O r t  

Laboratory,  O l f l c e  o f  Research m d  O t v e l w t ,  U.S. E n v l r a r w n t a l  P r o t e c t l m  A g m y .  C / K l n n r t l ,  Ohio 45268. 
D. Lnethodr for  D e t e r m l m t l m  of RwAlcmctlve S h t m c e r  In Ua tc r  nd F l w l a l  S c d i m t r , '  U.S.C.S. Book 5, Chapter AS, 1977. 
n. 'Acld D l a t o l u t l m  M e t h o d  f o r  the  A ~ l y r l a  of P l u t m l l r  In S O I I , ~  EPA-600/7-79-081, March 1979. U.S. EPA E n v l r a r m t a l  M m l t o r l n g  and ScgpOrt 

Ldmra to ry ,  181 Vegrr, Y t v d r ,  1979. 
0 .  aProcCdlrer fo r  the  l r o l r t l m  of A l p h a  S p c c t r o r t r l c r l l y  Pure P l u t m l u ,  Uranlum, urd &uric l tn,m 

Y a t l o o r l  L b r a t o r y ,  a p r l v a t c  c c a m l c r t l m .  
p. m I r o l a t l m  o f  A r r l c l t n  f r a  Urlno Sapler; Rocky F l a t s  P lan t ,  Health, Safety,  urd Envirorrrntd L a b o r r t o r l e r .  
q. ' R d l o r c t l v l t y  In Drlnklng Water; €PA 570/9-81-002. 
r. I f  t h e  a m p l e  or d g l l c a t o  r e s u l t  i a  4 1 101, then the  c o n t r o l  llrlt IC t 101. 
8 .  U.S. €PA, 1987. "Errtern E n v l r w m m t a l  Red la t l on  f a c l l l t y  R d l o c h a l r t r y  Proccdr rcs  Msrusl,* fPA-SZ0/5-64-006. 

I h e  rpcclflc r t h o d  t o  be u t l l l ied I r  rt t h e  I a b r a t o r y ' r  d l 8 C r t t l ~ 1  p rov lded  It  y c t s  the  rpcclfled detection 1 1 d t .  

(N-646, 3rd Ed.), U.S. E m l r o m n t a l  P r o t e c t l m  A g m y .  

P h I I c  Heal th  A s r o c l r t l m .  

E.H. E s s l n g t m  a d  D.J. O r m ,  Lor A l m s  
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PRINCIPK COHIAMlKUdTS - S E M W O U t L E  OAGANCS 

I-n 
S- 

L D  
L D  
D 
D 
D 
D 
L D  
D 

1-n 
E O U U  

D 
D 
D 
b 
D 

D 
D 
D 
D 
0 

n 

e .  

tmmmmn 
E- 

LD 
D 
D 
L D  
LD 
L D  
L D  
L D  
L D  
L D  
L D  
L D  
D 
L O  
Lo 
D 
L D  
D 
L D  
L D  
L D  
L D  
CD 
L D  
L D  

tmnnsmn 
Sara 

L D  
L O  . 
L O  
L D  
L O  
D 
L D  
L O  

L O  
L a  

1mm-n 
@a-’ 

21oE-a 
- 4 8  
240E-m 
4DoE-a 
&le40 
7aK-14 
2poE-12 
smE-11 
MM-10 
8.10E-a 
1aOE-a 

0.7 
2 

0 s  

O d m  

. .  



LD 
L O  
L O  
a.0 
L O  
LD 
LD 
L O  
L O  

63 . 
1.8 
4 3  
0.1 
17 
14 

O S  
13  
1.1 

. .  
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APPENDIX 3.3 
INDUSTRIAL AREA IMllRAlDD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

4 

DRAFI' FINAL 

101 Liquids and sludges: Pu, Am, tritium, U, Be, Cd, Cr, Ni and 
nitrates. Soils: metals, nitrate, K, Na, Ca, Mg, and . 
radionuclides. Bedrock groundwater: nitrates and radionuclides. 
Surface water (seeps): nitrate, metals and radionuclides. 
Organic chemicals have been reported near detection limits in 
water samDles from the ITS. 

Central portion of RFP inside 
the PA 

8 1 18.1 West of Building 730 A 20- by 40-foot area near a former UST containing carbon 
tetrachloride or  trichloroethene west of Building 730. 

8 118.2 South end of Building 77 A 20- by 30-foot area between Buildings 707 and 778, a carbon 
tetrachloride spill. (Organic solvents [ERTSD] .) *. 

8 I 123.1 

137 

Valve Vault 7 southwest of 
Building 707 

Cooling Tower Blowdown 
Buildings 712 and 713 

A 40- by 40-foot area south of Sage Avenue and west of North 
Street. A process wastewater spill, containing uranium solvents, 
oils, beryllium, nitric acid, hydrochloric acid and fluoride. 

8 

Cooling Tower Blowdown 
Northeast of Building 374 

138 Cooling Tower Blowdown 
near Building 779 

A 50- by 50-foot area north of Building 727. A pipe leak and 
effluent spill toward trench 6, possible chromium and radiation 
activity. * 

A 115- by 40- by 50-foot area northeast of Building 374. 
Possible tritium contamination from cooling tower blowdown 
water. 

8 A 10-foot wide zone beyond the foundations of Buildings 712 
and 713, possible contamination from cooling tower blowdown 
water contaminated with chromates. 

lwpfl h:\wp\Rat.Urn~ra\pd\appsnd.J 08/02/94 Pegs 1 of 16 Recycled 



Radioactive site north of 
Building 771 

Radioactive site west of 
Buildings 771 and 776 

Radioactive site west of 
Buildings 771 and 774 

Radioactive site east of 
Building 750 

Radioactive site west of 
Building 707 

~ 

Radioactive waste leaks north of Buildings 771 and 776.* 

From the 1957 fire in Building 771. Water from the fire fighting 
contaminated soil west of Buildings 771 (plutonium).* 

Radioactive leak from process waste lines into a tunnel that 
connects Buildings 771 and 774, could have also contained 
nitrates, and other chemical contaminants. 

Leaking process waste line near a sump located outside Door 3 
south of Building 778. There is a possibility that 
decontamination of equipment O C C U K ~  in the area after 1969 
fire, probably contaminated with plutonium. 

Documented releases from ovefflow of Valve Vault 7 and an 
original process waste line (OPWL) valve vault removed in 
March 1973. U, solvents, oils, Be,NQ, NO,, HCl and 
Fluoride. * 

DRAFI' FINAL APPENDIX 3.3 
INDUSTRIAL AREA IMIIRAIDD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

IHSS LOCATION I DESCRIPTION ou 
8 139.1 

(North & 
South) 

Hydroxide Tank Area 
Buildings 771 and 774 

NaOH steam condensate tanks and KOH tank, possible chromium 
and 3,000 disintegrations per minute per liter alpha activity. 
(HCI, HF, HNO,, M,SO4, NaOH, [ERTSD].)* 

Possible spill from horizontal 1,300-pound hydrofluoric acid 
cylinders.* 

139.2 Hydrofluoric acid 
Tank Area - Building 174 

8 

.. 
Four underground waste holding tanks north of Building 776 and 
east of Building 70/A. Possible elevated radioactivity. 

8 144 Sewer Line Breaks near . 

Building 730, Tanks 776 A-D 

8 150.1 I 

8 150.2 

8 150.3 

8 150.4 

8 150.5 



'OU 
150.6 

\ 

s.8 Radioactive site south of 
Building 779 

8 150.7 

150.8 

15 1 

8 

Radioactive site south of 
Building 776 

Radioactive site south of 
Building 779 

Fuel oil leak - Tank 262 north 
of Building 374 

8 

163.1 8 Radioactive site north of 
Building 774 

8 163.2 

8 

Radioactive site north of 
Buildings 771 and 774 

APPENDIX 3.3 
INDUSTRIAL AREA IMllRAlDD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

172 

DRAFT FINAL 

Central Avenue Waste Spill 

~ _ _ _ _ _ _  ~ 

IHSS I LOCATION . I  D E S C R N  

I 

Contaminated oil from a cut-apart drum was tracked by 
pedestrians to the first floor dock and surrounding outdoor ar&s 
south and east of Building 779. 

From 1969 fire, plutonium tracked outside Building 776 by fire 
fighting. 

An improperly opened, radioactively contaminated waste drum 
was spread by pedestrian tracking.* 

UST No. 2 diesel fuel oil, a 45- by 60-foot area centered over 
tank. * 

t 

A 50- by 125-foot area northwest of Building 774. Reportedly, 
area used to wash radioactive-contaminated vehicles. (Am 
[ERTSDI). * 
An 8- by 8-foot slab buried near Building 771A. Slab used as a 
foundation for a 5,000-gallon stainless steel tank used in the 
filtrate recovery ion exchange system. (Am EG&G 1992g]).* 

Approximately 1 mile of Central Avenue from 903 Pad to 
Building 771. A drum of contaminated lathe coolant leaked 
during its transport to the waste treatment facility. Possibly 
carbon tetrachloride and machine cutting oil, percholoroethylene, 
uranium, and plutonium.* 

Iwpf) h:\wp\Ra1aUm-(n\pd\app.nd.3 08/02/91 Page 3 of 16 



DRAFT FINAL APPENDIX 3.3 
INDUSTRIAL AREA IMIIRAIDD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY lHSS \ 

I 

~~ ~ 

LOCATION DESCRIPTION ou MSS 

173 Radioactive site 900 Area, 
dock area, Building 991 

Activities at the dock included cleaning of depleted uranium parts 
with acetone, perchloroethene, and trichloroethane. (Am 
[ERTS D] . ) * 

8 

~~ 

A 55- by 75-foot area located south of Building 991 used to 
steam clean radioactively contaminated equipment and drums. 

8 -1 84 Radioactive site Building 99 1 
Steam Cleaning Area (near 
Buildine: 992) 

8 188 Acid leak, the southeast 
comer of Building 374 

A 55-gallon drum containing nitric and hydrochloric acid leaked. 
The mixture was suspected to be a waste leaching solution 
originating from the 400 Area, which may have contained trace 
heavy metals. 

~~ ~~ 

Used to transport and temporarily store process wastes to onsite 
treatment and discharge points. Potential contaminants include 
uranium 238 and 235; plutonium, nitrate, acids, bases, 
hexavalent chromium, beryllium, iron, iodine, phosphate, 
tritium.* 

9 12 1 OPWL. A network of 
pipelines and tanks that 
extends throughout much of 
the RFP main production 
complex. It is 35,00[) feet of 
underground pipelines and 39 
tank locations for a total of 65 
tanks. 

9 122 Underground Storage Tanks 
South of Building 441 

Tanks stored process waste from Buildings 441 and 123. 
Nitrates and radionuclides would be present. 

9 123.2 Valve Vault West of Building 
707 

A liquid release containing uranium, solvents, oil, beryllium, 
nitric and hydrochloric acids, and fluoride. 

p\~ataUm4n\pd\app.ndd. 3 08/02/91 tte 



ou 
9 

9 

9 

9 

9 

9 

9 

9 

MSS 

124.1 
124.2 

124.3 

125 

126.1 

126.2 

127 

132 

146.1 

APPENDIX 3.3 
INDUSTRIAL AREA IMllRAlDD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

* .  

DRAIT FINAL 

LOCATION 

Three tanks east of Building 
774 

Three tanks east of Building 
774 

Holding tank east of Building 
774 

Out-of-service process waste 
tanks in Building 728 

Out-of-service process waste 
tanks in Building 728 

Process waste line between 
Building 774 and the sanitary 
wastewater treat men t plant 

Underground storage tanks 
under Building 730 

Six underground concrete 
process waste holding tanks 
south of the original Building 
774 

DESCRIPTION 

A release of process wastewater, high in nitrate and contaminated 
with Dlutonium and uranium. (Metals ERTSD1.1 

A release of process wastewater, high in nitrate and contaminated 
with plutonium and uranium. 

A release of process wastewater, high in nitrate and contaminated 
with plutonium and possibly uranium. 

A release of liquid process wastes contaminated with nitrate, 
plutonium, uranium, and various other organic and inorganic 
constituents. 

A release of liquid process wastes contaminated with nitrate, 
plutonium, uranium, and various other organic and inorganic 
constituents. 

Numerous line breaks. The waste is characterized by high nitrate 
levels with plutonium contamination. 

Leaking underground storage tanks, containing mostly water with 
small amounts of detergent and radionuclides. 

The process waste stored in the tanks was an aqueous solution 
with plutonium, uranium, acids, and caustics. 

I 
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I '  

- 
ou 
9 

9 

9 

9 

9 

9 

10 

. 

IHSS 

146.6 

147.1 

149.1 

149.2 

159 

215 

129 

APPENDIX 3.3 
INDUSTRIAL AREA IMllRAlDD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

DRAFT FINAL 

LOCATION 

Six underground concrete 
process waste holding tanks 
south of the original Building 
774 

Process waste line north of 
Building 881 

Two PVC pipes between 
Building 774 and the 207 
Solar Evauoration Ponds 

Two PVC pipes between 
Building 774 and the 207 
Solar Evaporation Ponds 

Radioactive site Building 559 

A concrete mixed waste 
storage tank near Building 771 

Approximately 25 feet east of 
Building 443 

DESCRETION 

The process waste stored in the tanks was an aqueous solution 
with plutonium, uranium, acids, and caustics. 

High nitrate levels, uranium, plutonium, beryllium, acids, and 
solvents. * 

~ 

Low-level radioactive wastes containing caustics and acids. 

Low-level radioactive wastes containing caustics and acids. 

Process waste consisting of an aqueous solution with radioactive 
constituents. 

The tank held sludge from second stage precipitation of liquid 
process waste from Building 771, and silver effluent from 
Building 774. 

Underground fuel oil tank and ancillary piping. Also ,stored #2 
diesel, 'wastewater and compressor oil, solvents, and trace 
amounts of l,l,l-trichloroethane. (Hg, Cd, Cu, Pb [ERTSD].) 

I 

f 



APPENDIX 3.3 

A 25- by 25-foot area in the 
eastern third of a storage yard 
south of Building 980 

Swiggerton & Walberg 
Contractor Storage Yard. A . 
290- by 390-foot area, 
approximately 50 feet east of 
solar evaporation ponds, in 
vicinitv of Buildincr 964 

DRAFl' FINAL 

Area used to store drums of maintenance and fabrication shops 
waste liquids. Generally, drums contained waste oils and 
thinners. (Metals, radionuclides [ERTSD].) 

Containers stored intermittently throughout area, including 
mineral spirits, waste oil, volatile organic compounds and metals. 
Low level radioactivity has also been detected. (Nitrates, 
radionuclides [ERTSD].) 

.... . .. . . . . 

INDUSTRIAL AREA IMIIRAIDD 
SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 

LOCATION AND HAZARD SUMMARY BY IHSS 

LOCATION 1 DESCRIPTION 

Property Utilization and 
Disposal Storage Yard. 
Approx. 260- by 1,000-foot 
area, southeast of the Present 
Landfill 

Area used to store various containers that contained waste oils 
and spent solvents. 

~ ~ ~~ ~~ ~ 

A 60- by 60-foot area near the 
northeast corner, and a 20- by 
40-foot area along the 
northern fence line, of the 
Property Utilization and 
Disposal Storage Yard 

Area used to store drums of maintenance and fabrication shops 
waste liquids, waste paints, waste paint thinner, stainless steel 
chips coated with freon-based or oil-based lathe coolant. 
(Metals, nitrates and radionuclides [ERTSD] .) 

Two 10- by 20-foot areas in 
the eastern and western 
sections respectively, of 
Building 885 

Drum storage areas. Western area stored unused and waste oils. 
Eastern area stored unused and waste paint and paint solvents. 
Waste materials also contained low-level radioactive wastes. 
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ou 

182 ' 

10 

An approx. 1,700-square-foot 
area between Buildings 444 
and 453 . 

10 

205 

206 

10 Outside of Building 460, 
along southeast comer of the 
building 

East side of Building 374 10 

~ 

207 10 A 9.5- by 9-foot area at the 
east side of Building 444 

10 208 

APPENDIX 3.3 
INDUSTRIAL AREA IMllRAlDD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

Approximately 30 feet west of 
Building 453 

DRAFT FINAL 

LOCATION 

Small portion of parking lot 
north of Building 334 

DESCRIPTION 

Former 1ocation.of 8- by 20-foot cargo container used to store 
drums of machine oils, solvents, coolants and possibly low-level 
radioactive wastes . * 
A drum storage area. Drums contained waste hydraulic oils and 
chlorinated solvents. Beryllium and low-level depleted uranium 
oxide waste contamination Dresent in some of the waste. 

Portable cylindrical vessels used to collect waste nitric acid, 
hydrofluoric acid, and ammonium salts. 

Area where an 8-footdiameter by 49.5-foot-long steel storage 
tank was located. Tank stored off-specification Building 374 
product water. Water contained low concentrations of tritium.* 

Bermed area that contained acid waste dumpsters. Acids were a 
mixture of phosphoric acid, sulfuric acid and chromium trioxide. 
Waste acid contained cyanide, cadmium, chromium, lead, silver, 
arsenic, uranium, americium, and tritium contamination. 
Dumpsters have been removed. 

~~~~ ~ 

An 8- by 20-foot cargo container. Wastes stored were a 
composite of nitric acid with silver, sodium fluoride, sodium 
fluoride solution, plating acids (hydrochloric, nitric, 
hydrofluoric) with chromium plating solution, cadmium cyanide 
solution, nickel sulfate, developer, and fixer. 



APPENDIX 3.3 

~ 

MSS LOCATION 

-2 10 South of Spruce Avenue and 
east of loth Street, approx. 40 
feet south of Building 980 

D R A W  FTNAL 

~ 

DESCRIPTION 

An 8- by 20-foot cargo container and adjacent 20- by 20-foot 
area used to store drums of waste auto oil, solvents, paints, 
thinner, grease, gasoline, diesel fuel, and fiberglass resins and 
catalysts. 

ou 

213 

10 

Southeastern portion of the 
production area 

A 439- by 295-foot area covered with asphalt. Used to store 
pondcrete; a mixture of Solar Evaporation Pond sludge and 
sediment with portland cement. Potential contamination by 
nitrate, low-level radiation, and volatile organic compounds. 

10 

10 

~ 

12 

12 

INDUSTRIAL AREA IMllRAlDD 
SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 

LOCATION AND HAZARD SUMMARY BY IHSS 

214 Approx. 90 feet east of 
Building 750 

116.1 I West Loading Dock Building Spills and leaks from oil stored in drums. Suspected solvents 
447 I and hydrocarbons, may also be low-level radioactive materials. 

~~ 

116.2 South Loading Dock Building 
444 

Many incidents of drum leakage and spills. Contaminants 
include uranium, uranium oxide, tetrachloride, nitric acid, 
chlorinated hydrocarbon solvents, and beryllium. Beryllium soil 
concentrations range from 350 to 1,0oO micrograms per gram. 
Direct uranium activity readings were recorded as high as 7,500 
disintegrations per minute. Direct uranium air counts have been 
recorded as high as 1,372 disintegrations per minute. 
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ou 
12 

12 

12 

- 12 

12 

12 

MSS 

136.1 

136.2 
136.3 

157.2 

187 

120.1 

120.2 

DRAFI' FINAL APPENDIX 3.3 
INDUSTRIAL AREA IM/IRA/DD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

LOCATION 

Cooling Tower Pond east of 
Building 444 

Cooling Tower Pond east of 
Building 444 

Radioactive site south Area 
Building 444, 447, 440 and 
439 

Sulfuric Acid Spill east of 
Building 4433 

Fiberglassing Area north of. 
Building 664 

Fiberglassing Area west of 
Building 664 

DESCRIPTION 

Used to collect solutions used to clean the cooling towers, 
reportedly acidic or lithium dichromate, lithium chromate and 
hexavalent chromium. Small amounts of depleted uranium may 
have been buried here as well. 

Used to collect solutions used to clean the cooling towers, 
reportedly acidic or  lithium dichromate, lithium chromate and 
hexavalent chromium. Small amounts of depleted uranium may 
have been buried here as well. 

~~ ~ 

Several incidents of spills and fires, contaminated soils around 
these buildings, including depleted and enriched uranium, 
beryllium, chlorinated hydrocarbon solvents, including carbon 
tetrachloride, hydraulic oil, lithium, and chromium. (Pu may be 
present [ERTSD].)* 

1,500 gallons of 94 percent sulfuric acid spilled from an 
aboveground storage tank. 32,000 pounds of lime were added to 
neutralize the acid. In addition, 200 additional gallons went to 
the sewer system. 

~~ ~ ~ 

Spills of polyester resin peroxide catalyst materials and 
unspecified cleaning solvents. Higher than background levels of 
gamma radiation from plutonium, uranium, and americium have 
been detected. 

Potential residue from spills of polyester resin peroxide catalyst 
and unspecified cleaning solvents. Higher than background 
levels of radiation from plutonium and uranium. 

I 



ou 
12 

12 

13 

13 

13 

13 

MSS 

189 

147.2 

117.1 

117.2 

117.3 

128 

APPENDIX 3.3 
INDUSTRIAL AREA IMllRAlDD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

DRAFT FINAL 

LOCATION 

Nitric Acid Tanks north and 
west of Buildinp: 881 

Building 88 1 Conversion 
Activity, 150 feet south of 
Building 865, 250 feet east of 
Building 483 and 450 feet 
south of Central Avenue 

North Chemical Storage Site, 
northeast of Building 552, 
west of Building 559 

Middle Chemical Storage Site, 
east of Building 551 

~ 

South Chemical Storage Site, 
southwest comer of Central 
Avenue and Seventh Street 

Oil Bum Pit No. 1 Waste 
Leak, north of Building 335 

Three nitric acid spills. Two of the spills were neutralized with 
sodium bicarbonate. 

Storage of equipment during conversion process. Beryllium and 
enriched or depleted uranium. % 

Buried nonradioactive material including aluminum machine 
turnings, rings, shapes, overlays and other metal parts, 
contaminated with uranium chips. * 
Multipurpose storage, including acids, soaps, solvents, beryllium 
chips and turnings, drums of aluminum scraps and drums of 
aluminum nitrate. Monitoring indicated occasional buildup of ' 
radioactivity. 

~ _ _ _ _ ~  ~ ~~ ~ 

A wooden waste box containing a glovebox that leaked 
contaminated oil. Probably plutonium contaminated. 

Pago 11 of 16 

Experimental oil burning in a pit now buried. Reportedly 200 
gallons of what is suspected to have been perchloroethene 
containing depleted uranium. 

Rocyckd 



ou 1 MSS 

Lithium Metal Destruction 
Site, beneath an eastern 
addition of Building 331 and 
Sage Avenue 

Waste lithium mixed with machinery oils was burned in 55- 
gallon drums for the fire department training. Sodium, calcium, 
solvent-type chemical compounds; graphite; and magnesium may 
also have been present. 

13 

13 

152 

157.1 

APPENDIX 3.3 
INDUSTRIAL AREA IMllRAlDD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

13 

DRAF" FINAL 

I 152 

LOCATION I DESCRIPTION 

157.1 l- 
Waste Spills outside Building 
123 
Fuel Oil Tank east of Building 
452 

Small spills of nitrate-bearing wastes. Leaks from process waste 
lines. Possible low-level radioactive wastes, with nitrates. 

No. 6 fuel oil spills and leaks. . 
North Area Radioactive Site, 
Building 444 

Building 551 Radioactive Site 

Leak of spills from laundry operations, levels of radioactivity in 
soils range from 13x10' to 5.2xld disintegrations per minute 
per kilogram. Contaminants include depleted uranium, enriched . 

uranium, beryllium, and solvents. (Pu may be present 
IERTS D1.1* 
Laundry dock, storage area for offsite shipment by train. Low- 
level radioactive contamination from uranium. 

Waste Peroxide Drum Burial, 
Chemical Storage Area east of 
Buildine 551 

Spill of 35 percent hydrogen peroxide. 

Solvent Burning Ground east 
of Building 335 

Diesel fuel and gasoline burned and extinguished for training 
purposes, magnesium may also be present. Waste solvents may 
also have been mesent. 
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APPENDIX 3.3 
INDUSTRIAL AREA IMllRAlDD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

DRAFI' FINAL 

LOCATION 

Valve Vault west of Building 
552 

Caustic Leak southeast corner 
of Building 443 . 

Hydrogen Peroxide Spill near 
the intersection of Fifth Street 
and Central Avenue 

Radioactive Site 700 Area Site 
No. 1, Building 776 gas bottle 
dock 

Radioactive Site Building 334 
Parking Lot 

Radioactive Site Building 444 
Parking Lot 

Radioactive Site Area west of 
Building 664 

Radioactive Site 700 Area Site 
No. 2 south of Building 771 

I lwpfl h:\wp\flata~m~n\pd\rpp.nd.3 CWOUS4 

DESCRIPTION 
~~ 

Pipe leak - uranium nitrate, plutonium, americium, chloride and 
sulfate. ahd oakite. 

A 1,500-gallon sodium hydroxide spill.* 

Two 55-gallon drums of 35 percent hydrogen peroxide fell from 
a palfet.* 

Explosion that released plutonium. (Small amount of U 
DRTSD] .) 

~ ~~ ~~ ~ 

Contaminated soil pile - subsequently removed. Before removal, 
soil samples were 3 to 704 disintegrations per minute per gram.* 

Storage area for punctured or leaking waste drums and boxes. 
Uranium, plutonium, PCBs, tetrachloroethylene, carbon 
disulfide, and 1,1, 1-trichloroethane. 

Punctured or leaking drums and boxes. Americium-24 1, 
plutonium, uranium, hydraulic oil, tetrachloroethylene, and other 
volatile organics. 

- 

Unknown source - volatile organics, radionuclides, beryllium, 
iron, chromium, hexavalent chromium, nitric acid, hydrochloric 
acid, and fluoride.* 
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APPENDIX 3.3 
INDUSTRIAL AREA IMllRAlDD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

ou MSS LOCATION 

No. 2. Concrete Slab, 
northwest Building 881 

14 164.1 Radioactive Site 800 Area, 

DRAFl' FINAL 

DESCRIPTION 
Storage of a plutoniumcontaminated slab; 

164.2 14 Radioactive Site 800 Area, 
Site No. 2 Building 886 Spills 

Spills as a result of movement of contaminated equipment and 
other activities. Accumulated groundwater in pit is likely 
uranium-contaminated. 

164.3 

178 

14 Radioactive Site 800 Area Site 
No. 2 Buildings 889 Storage 

Building 881 Drum Storage 
Area 

Decontamination facility for uranium-contaminated equipment. 

A 5- by 5-foot area located in Room 165, first used in the mid- 
1950s and is still used for less than 9Oday storage. 55-gallon 
drums containing waste oil that contains hazardous (such as 
volatile organic compounds) and possibly low-level radioactive 
wastes have been stored here (ERTSD).* 

15 

179 Building 865 Drum Storage An 8- by 12-foot area located in Room 145, first used in 1970 
Area and is currently a 90-day accumulation area. 55-gallon drums 

containing waste oils, chlorinated solvents, and possibly 
beryllium have been stored here (ERTSD).* 

15 

I 180 Building 883 Drum Storage 
Area 

A 10- by 16-foot area located in Room 104, used since 1981 and 
is currently used for a less than 90-day storage area. 55-gallon 
drums containing waste oils contaminated with solvents and 
uranium have been stored here (ERTSD).* 

15 

15 I 204 I Original Uranium Chip 
Roaster 

No Information 



DRAFT FINAL APPENDIX 3.3 
INDUSTRIAL AREA IMllRAlDD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

IHSS LOCATION 
. 

DESCRIPTION ou 
No Information 15 21 1 Unit 26, Building 881 Drum 

Storage Area 

No Information 15 2 12 Unit 63, Building 371 Drum 
Storage 

No Information 15 217 Unit 32, Building 881 Cyanide 
Bench Scale Treatment 

Southeast loading dock of 
Building 707 

A 30- by 60-foot area of a 1, 1 , 1-trichloroethane spill from a 
fork-lift punctured 55-gallon drum (ERTSD). * 

16 185 
~~ 

An antifreeze discharge from 155 gallons of 25 percent ethylene 
glycol released from a chiller unit into a floor drain in December 
1980. The floor was contained by diverting the storm water 
discharge into Pond B-1 (ERTSD).* 

Steam condensate leak containing a low concentration of amines 
(ERTSD). 

16 192 Floor drain of Building 708 

~~ 

400 Area near Building 443 16 193 
. .. . 

16 194 Steam condensate line break near Building 707. Water from this 
line flowed throunh Pond B-4 into Walnut Creek (ERTSD).* 

700 Area near Building 707 
~~ 

Onsite south of Lindsay 
Ranch, northeast of RFP 
Production area 

Cylinders of nickel carbonyl were lowered down a drilled hole 
where the nickel carbonyl was destroyed. Two cylinders where 
wedged in the hole and buried in place (ERTSD). 

16 195 

Rbcvckd 
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16 

APPENDIX 3.3 DRAFT FINAL 
INDUSTRIAL AREA IMllRAlDD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

196 South side of Building 124 Backwash from the raw water treatment plant was collected in 
the unlined pond during the early 1900s. The pond was reported 
dried up and destroyed in the late 1970s. The area is now paved 
(ERTSD). 

ou I MSS I LOCATION I DESCRIPTION 

16 
~ ~~ ~ 

197 Southwest of Building 559 Two scrap metal sites used to dispose of nonradioactive, 
nonhazardous, nonprecious scrap metal. One site may have 
received used transformers that contained PCBs (ERTSD). 

Notes: * See also PCB Sites Table. 
Information from: Integrated Field Sampling Plan (EG&G 1993a); Historical Release Report (EG&G 1992a); Environmental 

Restoration Technical Support Document (ERTSD) (EG&G 1992b). 
. ._ - 
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APPENDIX 3.4 

INDUSTRIAL AREA IM/IRA/DD 

POLYCHLORTNATED BIPHENYL SITES 



(intentionally blank) 



- .  

~ 

PCB Site 

1 

2 

3 

4 

5 

APPENDIX 3.4 

IHSS 

203 

117.1 

Near 158 and 117.2 

Near 181, 156.1, 
190, and 191 

Near 157.1 and 191 

DRAFI' FINAL 

7 I Near 157.2 and 
136.2 

INDUSTRIAL AREA IMllRAlDD 
PCB SITES 

LOCATION 

Near present landfill 
(not in IAI 

~~ ~ 

Adjacent to Bldg. 549 and 
223 

Adjacent to 81dg. 551 

NW of Bldg. 334 

NE corner of Bldg. 443 

Basement of Bldg. 11 1 

NW of Bldg. 444 

Basement of Bldg. 444 

DESCRIPTION 

55-gallon drums of PCBs were stored here. A 
spill occurred in this area. An unspecified 
amount of soil was excavated after the spill. 

Two transformers (223-1 and 223-2) once 
leaked small amounts of oil before 1987. 

Transformer T556 was retrofitled in 1987. It 
is known to have leaked in the past. Stains 
on the pool and fresh oil present inside the 
east panel indicate that it is still leaking. 

Transformer 334-1. No spills or leaks are 
known to have occurred. 

~~ 

Transformer 443-1 replaced a former leaking 
transformer in area. 

Transformer was documented as having 
leaked before 1987. A drain system within 
the bermed transformer was sealed in 1987. 

Transformer 444-2. No spills or leaks 
documented. 

There are three drains in the area of the 
documented spill. One drain has been 
cemented over. 

CATEGORY 

I 

II 

I1 

111 

II 

II 

111 

II 

Page 1 of 5 
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DESCRIPTION 

APPENDIX 3.4 

CATEG 0 RY 

INDUSTRIAL AREA IMIIRAIDD 
PCB SITES 

Leak around valve of Tranformer 558. 

Transformer 555. No spills or leaks are 
known to have occurred. It is believed to 
have been retrofilled in 1987. 

Transformer 350-002 shows visible evidence 
of a leak from a valve on North side. Sample 
results dated 8/11 /9 1 show high levels 
(22.49 pCi/g) of plutonium 2391240. 

LOCATION 

Bldg. 447 Roof 

II 

Ill 

II 

N of 555-558 Substation 

Area was used to store unused and unusable 
transformers. Numerous spills have occurred 
a t  this site in the past. 

Three transformers and one switch gear may 
have leaked oil containing PCBs before being 
retrofilled in 1987. 

S of 555-558 Substation 

II 

I1 

N of Substation 661 -675 

S of 661-675 Substation 

Adjacent to Bldg. 666 

Bldg. 883 Drum Storage 
Area 

D R A n  FINAL 

Area may have been impacted by surface 
water runoff contaminated with PCBs. 
Discharge may have contaminated roof areas, 
ground, and storm/sewer drains; 

II 

~ 

Historical records indicate that 'the 
transformer leaked before 1987. The 
transformer was retrofilled in 1987. 

II 



APPENDIX 3.4 

IHSS 

Near 179 

180 

178 

Near 117.1 

Near 150.2 

DRAFT FINAL 

LOCATION 

N. of Bldg. 886 

Bldg. 883 Drum Storage 
Area 

Bldg. 881 Drum Storage 
Area 

Inside Bldg. 881 

So. of Substation 51 5- 
51 6 

NW corner of Bldg. 776 

PCB Site 

~ ~~ 

Three transformers are separated by enclosed 
vaults with no drains. A leak was observed 
above a valve. 

Transformer 51 6. No evidence of leaks. 
Retrofilled in 1987. 

Transformer is suspected to have leaked. It 
was removed and the transformer pad has 
been partially removed. 

a valve before being retrofilled in 1987. 

from a valve before being retrofilled in 1987 
and relocated to another area. 

Transformer 370-055 may have leaked from 

Transformer 559-1 leaked oil containing PCBs 

16 

II 

111 

II 

II 

II 

17 

Near 150.2, 159, 
and 162 

18 

Adjacent to Bldg. 559 

19 

20 

21 

22 

23 

INDUSTRIAL AREA IMllRAlDD 
PCB SITES 

Near 150.2 and 162 SW corner of Bldg. 776 I 

DESCRIPTION 

Two transformers leaked in the past. The 
transformers were removed, retrofilled, and 
moved to another location. The site consists 
of partial remains of the concrete pads. 

Transformer 883-4 leaked in the past. The 
transformer was removed, retrofilled, and 
moved to another location. The old pad was 
scarified. The site consists of a partially 
removed pad. 

Transformer 881 -4 leaked oil containing PCBs 
before being retrofilled in 1987. 

CATEGORY 

II 

II 

II 

Page 3 of 5 R.cvc*d 



. .  

Four transformers were moved and retrofilled 
in 1987. Two of them leaked oil containing 
PCBs from valves. 

Documented evidence of a PCB-contaminated 
oil leak from Transformer 707-1 which is 
located on the roof of Bldg. 707. Roof and 
soil adjacent to Bldg. 707 are contaminated. 

APPENDIX 3.4 

II 

I 

1 

24 

DRAFT FINAL 

Near 150.5, 147.1, 
and 121 

W of Bldg. 708 

INDUSTRIAL AREA IMllRAlDD 
PCB SITES 

25 

PCB Site I IHSS I LOCATION 

Near 185, 192, and 
194 

E of Bldg. 707 

26 150.4 Near 214 and 
150.6 

27 

28 

N of Bldg. 750 

Inside Bldg. 771 

S of Bldg. 771 

29 Near 138, 150.8, 
and 121 

N of Bldg. 779 

30 Adjacent to 173, 
near 192 

DESCRIPTION CATEGORY 

E of Bldg. 991 Documented evidence of leaks from 
Transformer 991-1 and 991-2 before being 
retrofilled in 1987. Appeared to be leaking in 
1991. 

Transformer 750-1 leaked PCBs before being 
relocated to a new pool several feet east of 
its original location and retrofilled in 1987. 

I1 

A leak occurred here. The transformer was 
removed, samples collected, the area 
decontaminated, and the pad encapsulated. 

Transformer 71 4-1. No historical evidence of 
leaks. 

Two transformers (779-1 and 779-2) leaked 
oil containing PCBs before being retrofilled in 
1987 and relocated. 

II 

I 

111 

I t  
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Elevated concentrations of PCBs were 
detected in sediment samples collected in a 
ditch located about 400 feet NW of the Solar 
Ponds (Station SED 124). 

No evidence of past or present leaking oil 

Six transformers may have leaked before 

I 

111 

II 
being retrofilled in 1987. One transformer 
was leaking in 1991. 

No berm, no sewer drains or lines in vicinity. 

Seventeen 55-gallon drums of PCB- 
contaminated oil were temporarily stored here 
in 1980 for EPA. They were removed in 

111 

111 

1 1982. 

DRAFI' FINAL 

PCB Site 

Near 150.1, 139.1, 
139.2, 163.1, and 

Near IHSS 11 7.1 

Near 151 and 206 

36 I 

INDUSTRIAL AREA IMllRAlDD 
PCB SITES 

LOCATION DESCRIPTION CATEGORY 1 
NW of Solar Ponds 

N of Substation 51 5-51 6 

N of Bldg. 371 

Inside of Bldg. 371 

~ E of Bldg. 374 

I -  PCB contamination found in soils. Soils were I remediated in summer of 1993. 
South of Bldg. 443 

Category I - Known Releases 
Category II - Suspected Releases 
Category Ill - Potential Releases 

Information from the Historical Release Report (EG&G 1 992f) and the Assessment of Known, Suspect and Potential Environmentel 
Releases of Polychlorineted B@henyls (EG&G 1991e) 

Note: The PCB site locations are currently beino investigated. Some PCB information in the 1992 HRR may be incorrect. Sample 
results from PCB locations are available from EG&G Environmental Management Division. 
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APPENDIX 3.5 

INDUSTRIAL AREA IM/IRA/DD 
UNDER-BUILDING CONTAMINATION 

(Taken From the Historical Release Report,. EG&G 1992a) 



(intentionally blank) 

- . ... 



3.14 Under Building Contamination 

PAC Refeince Number: See below 

IHSS Reference Number: Not Applicable 

Unit W e :  Under Building Contamination (UBC) 

The following buildings are proposed to be UBCs. The PAC reference number for these sites is UBC with the 
building number. For example, UBC-122 indicates that Building 122 is considered a Potential Area of Concern 
due to possible under building contamination. \ 

Building 122 (UBC-122) 
Building 123 (UBC-123) 
Building 125 (UBC-125) 
Building 331 (UBC-331) 
Building 371 (UBC-371) 
Building 374 (UBC-374) 
Building 439 (UBC-439) 
Building 440 (UBC-440) 
Building 441 (UBC-441) 
Building 442 (UBC-442) 
Building 444 (UBC-444) 
Building 447 (UBC-447) 
Building 528 (UBC-528) 
Building 559 (UBC-559) 
Building 701 (UBC-701) 
Building 707 (UBC-707) . 
Building 731 (UBC-731) 
Building 770 (UBC-770) 
Building 771 (UBC-771) 
Building 774 (UBC-774) 
Building 776 (UBC-776) 
Building 777 (UBC-777) 

Building 779 (UBC-779) 
Building 865 (UBC-865) 
Building 881 (UBC-881) 
Building 883 (UBC-883) 
Building 886 (UBC-886) 
Building 887 (UBC-887) 
Building 889 (UBC-889) 
Building 99 1 (UBC-99 1) 

Building 778 (UBC-778) 

Approximate Location: RFP 4Wacre manufacturing area (see Figure UBC-1) 

Date(s) of Omation or Occurrence 

Variable. but the range is from 1952 to present @ 
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Descriution of Omration or Occurrence 

of the activities within these buildings. Numerous indoor unplanned events and routine operations may have led' 
to under building contamination. These events are not all similar in nature or scope. Some of these unplanned 
events have involved expemely small spills of hazardous materials (such as that of a reagent bode in a 
laboratory) while others have been major industrial accidents (such as the 1969 fire in Building 776 and Building 
777). In addition to these identifiable events, there is also the possibility of routine operations contributing u) 
under building contamination. For example, leaking process waste lines could contribute to under building 

. contamination Leakage from such lines is generally cleaned up upon its identification, but at times the affected 
environment is under a building and is not remediated. Tanks associated 3vith these buildings may have leaked 
or may have been overfilled causing a release to the environment. Building sumps, floors, and foundation wall 
may have cracks or be otheMise unsealed and have created a pathway for confamination of the environment 
beneath the building. 

Some of the e v m  that may have led to under building contamination are listed below. This list is not intended 
to be complete, it is rather intended to be representaave of the types of events that have occurred which may 
have led to under building contamination. 

' Soil and/or 'groundwater beneath the identified buildings may have become contaminated because of the ' -  nature 

Building Descriution 

122 This building houses the Medical Facility. Use of this building began in 1952. 

This building operated with a 55-gallon drum to receive liquid waste located immediately outside 

of the soil under.the building and the removal of a section of floor.' 
the building. Rusting of this drum and subsequent leakage resulted in some low-level 

123 

37 1 

This building houses themajority of the Health Physics operations. Use of this building began in 
1953. 

Waste chemicals from the laboratory, such as a nitric acid mixed with ether incident in December 
1953. were sometimes disposed of out the window during the early yeas of plant operation? This 
activity could lead to the presence of nonradioactive pollutants under the building. 

The Health Physics Laboratory generates low-level radioactive liquid waste and chemical waste. 
Known or suspected underground waste line leakage has contributed some material to the soil 
beneath the building.' 

This building houses the new Plutonium Recovery Facility. Use of this building began in 1981. 

Historical Rckme Repar  
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Maintenance personnel discovered approximately fifty-five gallons of waste water on the floor of 
, Room 2217 on August 2. 1989.' This incident resulted in the filing of a RCRA Contingency Plan 

Implementation Report (89-01 1). -0 

' A RCRA inspection of a %day accumulation area located in Room 3811 revealed that a metal 
55-gallon drum containing dilute sulfuric acid solution had ruptured on December 20,1989.' This 
incident resulted in the filing of a RCRA Contingency Plan Implementation Report (89-023). s 

374 This building houses a process waste treatment system. Limited use of this building began in the 
late 1970s. 

A solution of 40% dissolved nitrate salt overflowed Tank D-883-B in Room 3809 on June 15, 
1989, and ran into the process waste floor drains.' This incident resulted in the filing of a RCRA 
Contingency Plan Implementation Report (89408). 

Process solution filled a glove box in Room 3801, pushed out a window of the box. and 
approximately 50 gallons spilled onto the floor on November 23,1989.6 This incident resulted in 
the filing of a RCRA Contingency Plan Implementation Report (89-021). 

Approximately 100 gallons of process waste solution leaked from a pump in Room 3810 and 
drained through a process floor drain on November 29. 1989.' This incident resulted in the filing 
of a RCRA' Contingency Plan Implementation Report (89-022). 

Approximately 500 gallons of pH 12.6 solution of hydroxide salt leaked from a tank in Room 
4101, some -ran through cracks in the concrete floor to a hallway beneath the room.' This incident 
occurred on May 16,1990. and resulted in the filing of a RCRA Contingency Plan Implementation 
Report (90-004). 

An operator error led to a spill of brine concentrate in Room 3809. the spill was rinsed down the 
process drains? This incident occurred on September 18, 1990, and resulted in the filing of a 
RCRA Contingency Plan Implementation Repon (90-008). 

Due to an inoperative floor drain, 150 gallons of brine concentrate spilled onto the floor of Room 
3810." This incident occurred on October 4, 1990. and resulted in the filing of a RCRA 
Contingency Plan Implementation Report (9o-O0% 

439,440, 

444,447 

These buildings house modification and machining facilities. which have, in the past, included 
materials such as uranium, beryllium. and lithium. 

A May 1%0 vacuum collector fire in Building 447 and a December 1%2 Uranium/beryllium 
release from Building 444 have impacted much of the 400 Area. Thus, Building 439, Building 
440. Building 444, and Building 447 must be considered radioactively infiltrated to some degree, 
as should the footings and foundations of these buildings.' 

442 This building is currently a filter test facility, but once had a decontamination laundry located in 
it. The fim use of this building was in 1953. 

The soil beneath the building is potentially affected by both radioactive and chemical materials 
including uranium, beryllium, and enriched uranhm from the laundry operations. The soil in the 
vicinity of this building has also been affected by instances of radioactive release. In December 
1963 rag cleaning b m l s  leaked or spilled. Liquid drained into the ditch on the nonhwest side of 
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the building. In 1964 the laundry was infiltrated by radioactively contaminated clothing from 
i , Building 883.l L .  

-0 

This building houses general fabrication operations. These operations include machining, castin 
and other related operations. Use of this building began in 1953. 

444 

559 

The sewage veatment plant received a greenish substance which was tracked to Building 444 and 
an incident involving the overflow of a hazardous waste tank by chromic acid solution on February . 
22. 1989.” This incident resulted in the filing of a RCRA Contingency Plan Implementation 
Report (89-01). 

It was discovered that the continuous flow fabric filter in Room 1 was overflowing. Low-level 
radioactively contaminated liquid spilled onto the floor in the area of the filter.’’ .This incident 
occurred on July 7, 1989, and resulted in the fding of a RCRA Contingency Plan Implementation 
Report (89-010). 

A 65 gallon spill of process waste water occurred in Room 1 at a temporary bypass for a filter.’’ 
This incident occurred on September 29. 1989, and resulted in the filing of a RCRA Contingency 
Plan Implementation Report (89414). 

Approximately 2,000 gallons of process waste water leaked from a fume scrubber tank in Room 
204 on October 25. 1989.“ This incident resulted in the filing of a RCRA Contingency Plan 
Implementation Report (89-017) 

Water used in the suppression of a fire in Room 245 flooded the floor and several baths containing 
gold cyanide plating solution, sulfuric acid, hydrochloric acid, and nickel. The water then lhruug 

21. 1990. A RCRA Contingency Plan Implementation Report (90-005) was fded on this incident. 

. 

floor drains and overflowed waste tanks in rooms 9,’ 10, and 1 I.” This incident occurred on M a 
This building houses the plutonium analytical laboratory. Use of this building began in 1968. 

The Service Laboratory Facility was originally built with Pyrex glass waste lines in 1968. Less 
than a year after consmction a break was discovered. In 1972, PVC pipe was installed as a 
replacement, Vemcal core sections taken beneath the building confinned some infiltration.’ 

In May 1977. wafer in the manhole south of Building 559 was found to contain plutonium 
comination.l6 

70 1 Building 701 is a maintenance shop. 

Process waste backed up into a stool and sink.’ 

707 This building houses general fabrication and assembly operations for plutonium. Use of this 
building began in 1972. 

When Building 707 was being built. excavation of the area revealed that the process waste drain 
from Building 881 had badly c o d e d  with resultant leaks.” 

73 1 This building houses process w&e tanks for Bulding 707. 
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On August 28, 1991 the process waste tanks overflowed 750 gallons of process waste to the 
, secondary containment." Although this single event should not have impacted the environmenf 

over the course of operations of Building 707 the possibility exists that the soils near Building 731 
have become infiltrated. 

770 This building houses waste storage facilities. Use of this building began in 1965. 

In August, 1972, a punctured scrap box and dnun resulted in up to 200,000 dpm/100 square 
centimeters and around the building.' 

s 

77 1 This building has housed the primary plutonium and americium recovery operations. This building 
has also had various other operations housed in i t  Use of this building began in 1953. 

Trichloroethylene was used in October'1957 to clean and prepare concrete floors? 

A fire in 1957 resulted in some environmental infirration along the edges of the building.' 

A sewer line break in May 1968 at Building 771 resulted in a sewage lift station tank overflow 
with the release of low level radioactive and chemical materials to the Building 771 outfa&' 

Construction excavation in September 1971 between Building 771 and Building 774 exposed tunnel 
which contains a process waste line. The exposed cracks in the tunnel were sealed and eight 
dnuns of soil were removed for off-site disposal in January 1972.' 

During the routine inspection and servicing of Tank #469 in Room 149, plutonium contaminated 
nitric acid flowed from a port into a pen and onto the fl00r.l~ This incident occurred April 13, 
1989. and resulted in the filing of a RCRA Contingency Plan Implementation Report (89-004). 

This building houses a liquid process waste treament system. Use of this building began in 1953. 774 

In October 1956 a process waste tank overflowed. 
infiltration.' 

In August 1957 leaking process waste tanks resulted in minor environmental infirltration.' 

In May 1979 the original Building 774 footing drain was located. It had rusted through on the 
bottom side.m 

There was some minor environmental 

. 

In October 1975, during excavation for a new sump pump (SP-102-2) in Room 102, contaminated 
soil with over 1.5 M (1500.OOO) disintegrations per minute was encountered?' A water sample 
collected on October 30, 1975. from the floor of Room 102 revealed 35,000 counts per minute.= 

77 6 This building houses general plutonium fabrication and foundry operations. Use of this building 
began in 1957. 

A fire on May 11. 1969 released plutonium to al l  of Building 776 and Building 777 and areas of 
Building 771, Building 778, and Building 779.' 

In June 1964 a glove box explosion resuited in an extensive Elease of plutonium to the interior 
and exterior of the building.' 
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In October 1964 a tagged out valve was opened allowing contaminated carbon tetrachloride to 
overflow a lathe box and flow through a crack in the floor. contaminating the r w m  below.' 

On October 23. 1989, personnel in the Non-Destructive Analyses group noticed a liquid from the 
process waste tanks T-lA&B and T-ZA&B on the floor and in the bermed areaa This incident 
resulted in the filing of a RCRA Contingency Plan Implementation Report (89-016). 

This building houses general plutonium research and development activities. Use of this building 
began in 1965. 

e. 
s 

779 

Building 779 was erected over the site of one of the on& solar evaporation ponds. During 
excavation in September 1962, radioactive readings from 11-75 dpmA were noted, and later. pools 
of .water in these excavations reached levels of 150 d p d .  The radioactive material involved was 
mostly uranium.' 

88 1 

883 

In June 1969 an improperly opened waste drum resulted in the spread of radioactive material 
throughout the building and adjacent grounds.' 

Building 881 currently houses primarily laboratory and office support operations. Various other 
operations have been conducted in this building such as uranium recovery, machining, and 
fabrication. Use of this building began in 1953. 

Waste lines have been broken wi@ probable infiimtion of the soil.' 

This building houses general rolling. forming, and forging operations. Use of this building beg 
in 1957. 

On October 27,1989, process waste water was noted to-be overflowing h m  a tank in Room 139, 
some of the water flowed under the wall.2" This incident resulted in the filing of a RCRA 
Contingency Plan Implementation Report (89-01 8). 

887 - This building houses process waste and sanitary waste holding tanks. Use of this building began 
in 1953. 

On September 21. 1989, a utility worker discovered that the process waste tanks had over:flowed 
on to the floor with excess water from the acid scrubbers in mom 266.' This incident resulted 
in the filing of a RCRA Contingency Plan Implementation Report (89-013) 

99 1 This building currently houses storage. non-destructive testing, and metallography operations. 
Various other operations have been conducted in this building in the past such as assembly of some 
parts, laboratory work, and shipping and receiving. (Although identified as UBC-991, this UBC 
is also considered to include the associated storage vaults - Building 996, Building 997. Building 
998, and Building 999 - and is identified as such on the map). 

It was stated that uace uranium and plutonium infilmtion of soils under Building 991 was possible, 
although concentrations of uranium might undetectable.' Also. according to CEARP Phase 1, 
routine surveys of the vaults associated with Building 991 have indicated that they are free of 
radioactive &numination. with the exception of &el 996 which might be slightly uranium 
infiltrated.26 0 
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In addition to the information available on specific events in or near buildings that may have led to under 
building contamhatioh, there are also data that indicate the presence of contamination under buildings. These 
data wtyg generated as a part of routine environmental monitoring. or generated in response to some specific 
activity or event. Footing drain and building sump data provide indications of possible under building 
contamination when some analytical parameters in the water from the footing or building sump are presem in 
elevated concentxations. The water from footing drain and building sumps has historically been analyzed for 
total qssolved solids, conductivity, nitrate nitrogen. pH, gross. alpha activity, gross beta activity, and tritium 
activity. Footing drains and building sumps for which elevated conennations of some contaminant or indicator 
parameter have been noted at least once include: the number one Footing Drain (FD) for Building 371 (FD 371- 
1). FD 371-2, Building Sump (BS) 444-2, FD 516-1, FD 707-1, BS 707-2, BS 707-3, FD 771-1, FD 774-1, FD 
779-1, and BS 887-1."- More recent analyses indicate thar solvents are ppsent in some footing drains and may 
be present in other footing drains:' 

Additionally, pipes and other materials may remain with contamination present in them even though the use of 
the building has changed and that panicular pipe may no longer be in use. For instance, Building 331 once 
handled uranium, and as late as 1977 uranium contamination was found in the building.%'' 

PhvsicalKhemical Descriution of Constituents Released: 

These soils may be contaminated with radionuclides, nitrate, solvents, acids, and bases. The most likely 
contaminants in soils beneath any particular building can be identified through knowledge of the operations 
conducted in that building and the raw and waste materials associated with those operations. The contaminants 
suspected under a building should be based on the overall history of the building, not just the current operations. 
For instance, Building 331 is currently a vehicle maintenance and repair garage and may therefore be expected 
to have solvents and oil present in soils beneath the building. However, in the past pomons of the building were 
used for uranium operations so that uranium contaminated soils may also be present under the building.303' 

Reswnses 10 Omration or Occurrence: 
- 

A number of RCRA Contingency Plan' Implementation Reports have been made in response to inside building 
events that could contribute to under building contamination. These RCRA Contingency Plan Implementation 
Repons are numbered in a manner that gives the year and a sequential number for the RCRA Contingency Plan 
Implementation Repons of that year. The RCRA Contingency Plan Implementation Repons addressing indoor 
building events are: 89-001. 89-004.89-008, 89-010. 89-011, 89-013. 89-014. 89-016, 89-017, 89-018. 89-021. 
89-022. 89-023.90-004, 9oM)5.90-008,90-009, and 91-016. 

Inside building events have largely been cleaned-up or otherwise addressed without noticeable impacts on the 
outdoor environment. However, due to the long time frame, history of operations. and difficulty in detecting 
soil contamination beneath buildings. the soils beneath a number of buildings should clearly be considered PACs. 

Fate of Constituents Released 10 Environment: 

No documentation was found detailing the fate of constituents released to the environment. 

Comments: 

For the purposes of this document the buildings listed under Unit Name have been added to the list of PACs. 
Some are already addressed as separate PACs. Funher information on the drains and underground waste lines 
can be' found in Water Quality Data For Foundations And Building Sumps (Document #1600830). 
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Appendix 3.6 

% *  0 Table A 
Industrial Area IM/IRA/DD 

List of Chemicals Excluded from the Chemicals of Interest 

mese chemicals were excluded because they totaled less than 100 pounds at any 
particular location.) 

Air 
Argon 
Nitrogen 
Liquid Nitrogen 
propane 
Treated Water 
Influeat woter 
Domestic Water 
Domestic Cold Water 
Hydrogen Peroxide 
AntifrecdCoolant 
ATF, MercodDemn II 
Corrosion Inhibitor 
DDO #19 
Disc Brake Squeal Silencer 
Dixchlor Sodium Hyp~chlonte 

Elastic Polyether Impression Material 
Envirostone Emulsifier 
Ethylene Glycol 
Fluid, #200 
Fluid, #550 
Mariko 
Lubricant, Way 68 
Microsol E-1008 Blue 

. Foamtrol 

Oil, Alcaid #60 
Oil, Spindura 
Oil, Vactra 
Polymer, 1192 
Process waste 
Propylene Glycol 
Raw Sewage 
All Regal Oil R&D 
All Regal Oil R&O 
Sodium Hydroxide 
Sunquench 1021 
Tranutex F 
Trim Sol 

68 
68 

Unisyn #6085 and 6085A 
Uncontaminated Wastewater 
Velocite Oil 
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BUILDING 

123 
123 
124 , 

125 
130 
130 
130 
218 
218 
221w 
224 
224 
33 1 
33 1 
37 1 
372A 
374 
374 
374 
374 
374 
444 
444 
444 
444 
549 
55 1 
55 1 

Appendix 3.6 
Table B 

Industrial Area IM/IRA/DD 
Chemicals of Interest 

CHEMlCAL NAME 

Dibu tyldiethylcarbaramoylphosphonate 
Methylene chloride 
Fuel Oil #2 
Mercury 
Nitric Acid 
Nitric Acid 
Phosphoric Acid 
Nitric Acid 
Nitric Acid 
Fuel Oil #6 
Fuel Oil #6 
Fuel Oil #6 
Diesel Blend #2 60% #1 40% 
Gasoline 
Solvent Mineral Spirits 
Diesel Fuel 
Phosphoric Acid 85% 
Sulfamic Acid 
Hydrochloric Acid 
Nitric Acid 
Sodium Hydroxide 
1 , 1 , 1-Trichloroethane 
Oakite 162 
Oakite Concentrate 
Oakite 160 
Freon 12 
Oakite Aluminum Cleaner NST 
1,1,2-Trichlorotrifluoroethane 

(wpl) b:\wp\flru ,,-ir~\pd\rppcnd.l 08/U2/94 

QUANTITY 

1,Ooo gal. 
500 gal. 
50 gal. 
215 lb. 
714 lb. 
1,125 lb. 
440 gal. 
20,000 gal. 
20,000 gal. 
783,958 gal. 
1,900,Ooo gal. 
1,890,000 gal. 
6,000 gal. 
24,800 gal. 
55 gal. 
138 gal. 
396 gal. 
200 lb. 

3 1,432 gal. 
13,813 gal. 
120 lb. 
500 lb. 
190 lb. 
500 Ib. 
24 gal. 

4,140 lb. 

100 gal. 

360 gal. 

STORAGE 

AST 
Glass Jugs 

Glass 

AGT 

AST 
AST 
UST 
UST 

STL Drum 
Fiber Drum 
Fiber Drum 
Fiber Drum 
AST 

ST Drum 

Rceyclcd 
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BUILDING 

559 
562 
61 

707 
709 
709 
715 
727 
77 1 
77 1 
77 1 
77 1 
77 1 
77 1 
77 1 
77 1 
776 
776 
779 
88 1 
89 1 
89 1 
989 

T221w 
707 
55 1 
55 1 
663 
707 
883 

Table B 
Industrial Area IM/IRA/DD 

Chemicals of Interest 

CHEMICAL NAME 

Diesel Fuel 
Diesel Fuel 
Tremlastic 
Carbon Tetrachloride 
Diesel Fuel 
Diesel Blend 
Diesel Fuel 
Diesel Fuel 
Nitric Acid 12N 
Nitric Acid .35N 
Potassium Hydroxide 
Sulfuric Acid 
Lewatit MP, #500 
Lewatit Ump, #950 
Nitric Acid 7N 
Fuel Oil 
Trichlorotri fluoromethane 
Diesel Fuel 
Diesel Fuel 
Diesel Fuel 
Hydrochloric Acid 
Sodium Hydroxide 
Diesel Fuel 
Fuel Oil #6 
Solvent I11 
Freon 11 
1,1,2-Trichloro- 1,2,2-Trifluoroethane 
Cleaner, Freon TF 
Trichloroethane 
Perchloroethylene 

QUANTITY 

1,000 gal. 
3,000 gal. 
400 gal. 
10,440 gal. 
8,400 gal. 
4,000 gal. 
5,260 gal. 
3,000 gal. 
600 gal. 
210 gal. 
5,500 gal 
440 lb. 
1,770 Ib. 
1,202 lb. 
210 gal. 
5,600 gal. 
1,380 lb. 
5,000 gal, 
560 gal. 
5,000 gal. 
2,159 gal. 
1,144 gal. 
3,000 gal. 
783,958 gal. 
5,400 lb. 
270 gal. 
1,380 lb. 
110 gal. 
600 gal. 
732 gal. 

STORAGE 

UST 
UST 

AST 
UST 
UST 
UST 
UST 
UST 
UST 
AST 
Containers 
Fiber Drum 
Fiber Drum 
UST 
AST 
Steel Drum 
UST 
AST 
UST ' 

UST 
AST 
UST 
AST 

(wpf) b:\wp\fl.ll\im-ir.\pJ\.ppcnd.) 08/02/54 
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INDUSTRIAL AREA IM/IRA/DD. 
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TIERITREPORT 

DRAFT FINAL 
I 



. .. 

(intentionally blank) 



SUPPLEMENT TO 1993 TIER II REPORT 

Certification (Rend and sign after completing all sections) 
I certify under penalty of law that I hare personally examined and am famlllar wilh Ihe lnformatlon submllled In 
pages one through 54, and lhat based on my inquiry of those lndlvlduals responsible for obtainlng the Information, 
I believe that the submitted Information Is true, accurate, and complete. 

. Gmera lM anaQeLEDviro-1 and W- Signature Date 2l-I1994 Print NameT.G.dahl Title Associate 
E G I G  Rocky Flats Inc. 
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Container Type Temperature m r e s s u r a  111 Storage Locations 8811s-A 

.... 



Container Type D Temperature 4 ressure Storage Locations 44011 13,4601158,551, 1251125,7071200 o I 3  
Container Type Temperalure . 4 ressure 0 Storage Locations 8811267 I 2  
Container Type Temperature 4 ressure r;l Storage Locations 881,5591101,37i13ii2,7711m 

Container Type N Temperature 4 ressure L] Storage Locations 7771415,7791228.8811137,374,701 

I 3  
o D 

Container Type M Temperature 4 ressure r;l Storage Locations 5591101 o I 3  



I 



Container Type N Temperature 4 ressure kl Storage Locations 701/101,~~9.559 U L l  
Container Type R Temperature 4 ressure E] Storage Locations 778/100,551,371/2202,~9 

Container Type , HTemperature  m r e s s u r e  El Storage Locations 

0 I2 
371,374/3811,460.779.778/110, 776,889/104,707/115,991.440/113,885,551,968,559,777 

t 

Container Type E Temperalure m r e s s u r e  E1 Storage Locations 333.551 
& 



Container Type Temperature m r e s s u r e  Storage Locations 88311 05,378,371,334,223,779,559,778.1 25,374,440.464,549.552,460.663.705,707,708.776,777.865,88 

Container Type Temperature m r e s s u r e  Storage LOCaIiOns 460/151 E 
1,980,991 ,Teal S.566,790,230/36 

I- 



Container Type J Temperature 4 ressure Slorage Locations 551.771.8831104.374/CHEM PREP U L P  
Container Type K Temperature 4 ressure r;l Storage Locations 4441201 0 D 
Container Type M Temperature 4 ressure r;l Storage Locations 7771415.7791i39.7791i40.88i, ~412oi ,559.37113408. i231t i2 

Container Type N Temperature 4 ressure Slorege Locations 374. 7791139,881,707,5591102,444, 123, 776/159A2 

I3  
ck 

Container Type Temperature 4 ressure r;l Storage Locations ~ ~ ~ I C H E M P R E P  

Container Type A Temperalure 4 ressure r;l Storage Locations 37414104 

0 D 
0 I3  



a 

Container Type Temperature 4 ressure r;l Storage Locations 8 a i 1 5 ~ 9 / i o i  D 5 
0 I 3  Container Type R Temperature 4 ressure r;l Storage Locations 880.886 



. . . 
- - 

Container Type I Temperature 4 ressure 111 Storage Locations 

Container Type Temperature (ressure 11 Storage Locations 

Container Type 0 Temperature m r e s s u r e  13 Storage Locations 

Container Type N Temperature 4 ressure 11 Storage Locations 

u D 

0 D 
Conleiner Type . F Tempereturo 4 ressure IJ Storage ~ocations 0 L k  
Container Type K Temperature 4 ressure 13 storage Locations 

Container Type 1-J Storage Locations 

0 D 

374 

779 

968,774 

l23,7011101,779,5591102,776/159A2,881,551,779 

779, 444.881, 7011101 

779 

779.061 

77911 31.06 I ,  444201 



C I  

Container Type El Storage Locations 125,779,552.444,881,663,5511107,778,440/105,707/220,881,980,777,125/111 

I 
I 



t 

I 
Pam 14 of 54 Paaes 

Tirr T...r U.S. Oepaysnt of Enemy Rocky Flats Plant I 

I 

I 

Container Type M Temperature 4 ressure r;l Storage Locations 460. 708,559/101,779/131,707/135,701,7711137,881,371 0 I 3  



Container Type Temperature 4 ressure 13 Storage Locations 883/3,374/4801 D 
Container Type 11 Storage Locations 881/267.440/106.968.559,061, 551 

Container Type I Temperature 4. ressure 11 Storage Locations 374/38io 0 I 3  
Container Type J Temperature 4 ressure 11 Storage Locations 447/501,551,374.774.566 

Container Type Storage Locations 374/3811,551 

Container Type R Temperature 4 ressure 11 Storage Locations 771 

0 D 

0 CP 
Container Type A Temperature 4 ressure 11 Storage Locations 7791139 0 l.3 
Container Type 11 Storage Locations 374,779 

Container Type H Temperature 4 ressure lj] Stfrage Locations 374 0 D 





Container Type M Temperature Storage Locations 55911 03,881,779,449/MTCE-CARP,776/134 





I a 

Container Type B Temperature 4 ressure [J Storage Locations 124, 709,771 O D 



Peqe 20 of 54 Peses I - 
Tin. T..... U.S. Depertmonl of Enerav Rockv Flats Plant I 

Container Type Temperature 4 ressure r;l Storage Locations 881,989 0 I 3  



Container Type M Temperature 4 ressura r;l Storage Locations 8811266 

Container Type N Temperature 4 ressure [I Storage Locations 371/3412,559/102 

0 D 
0 I3  



I U.S. Deoamwnt of Enerav Rockv Flats Plant I 

I 

>onlainer Type F Temperature 4 ressure L l  Storage Locations 881/267,371/3160, 381. 7791131 

Container Type [J Storage Locations 460/1428 

U D 





._I 

Container Type L Temperature 4 ressure Storage Locations 779,559,777.661,37113412, 125,552, 123126,444,4471404,460, 7051100, 776,66Y171,661, 

Container Type p Temperature m r e s s u r o  El Storage Locations 559/103. 460.779 

9911155. 440,371118-T 0 D 
0 



Conleiner Type c Temperature 4 ressure Storage Locations 707,46011 15J 0 D 
Container Type D Temperature 4 rersure r;l Storage Locations 980 0 I3 

/ 



Paqe 26 of 54 Paqes 
I 

- 
U.S. Deoartmenl 01 Enerov Rockv Flats Plan1 I i 

Zontainer Type A Temperature 4 ressure Ld Storage Locations 891 U LJ 
Container Type E Temperature 0 
Container Type M Temperature 0 
Container Type N Temperature 

Container Type c Temperature 

U 
0 

Container Type L Temperature 0 

e 

D r e s s w e  [J sitorage Locations T ~ O O D  

m r e s s u r e  r;l Storage Locations 

m r e s s u r e  [- Storage Locations 

m r e s s u r e  [a Storage Locations 374 

m r e s s u r e  [ -  Storage Locations 4441203 

11 l1HOPE E, 37i.i23,881.779,771, 7771415,444,460,374,77~159~2,559,701, 551,7051100, 

701,7781110,750/PAD, 559/103.371,444,779.7711159,980, T900D. 99111 10, T891R, T771F, 

99111 10,7741322 SHED, T8910, T771F. T891N. 865, T900D 

7771415, T891N, 881 





1 
~~ 

I U.S. Deoarlinent of E n e w  Rockv Flats Plant 

Container Type Temperature m r e s s u r e  Storage Localions T900D, 559/101 D 

Container Type M Temperalure 4 ressure [J Storage Locations T ~ F ,  aai 

Container Type Temperature 4 ressure [a Storage LoCalion9 T771F, 703, 123,444,771/129B.881,779/141B, 865/101.701/101,444/245,123/127 

'0 D 
D 

Container Type c Temperelure 4 ressure [J Storage Locations 374 0 D 

a 



.e 

Container Type A Temperature 4 rersure 1 Storage Locations 707/120 I 3  0 



rgy Rocky Flats Plant 

I 



. _. . 

Conleiner Type [J Storage Localions 779181 

I U.S. DeDarlrnent of Enertav Rockv Flats Plant I I 

Zonleiner Type \MITemperature w r e s s u r e  LIJ Storage Locations 123/157.779,~~1 



i 
. .  



Paae 33 CI, 44 Paaes 
I 

Container Type Temperature w r e s s u r e  Storage Locations 374 

Conlainer Type M Temperature 4 ressure r;l Storage Locations 7791139,881, S S ~ / I O I O  0 Ek 



Container Type E Temperature 4 ressure 111 Storage Locations ' T900D, 444/137,705.883108.865/144 U D 
Container Type 

Container Type N Temperature [- Storage Locations 444, T900D. 779,371/3408,559/102.707,701,881,777/415,776,551 

Temperature m r e s s u r e  [- Slorage Locations 444,460,881,123,779,559,701.883/104, T771F, T891M, T891R. 991, T891D, 865/106,705/100, 
T891 L. T900D, 371, T8910,777,776/159A2. T891F. T690J,374,910,T771 J,T771N o 

Conlainer Type Temperature m r e s s u r e  [J Storage Locations 371/3412.881/137 

Container Type D Temperature 4 ressure [- Storage Locations 444/117,776/159Ai, 061 

Conlainer Type Temperalure m r e s s u r e  [J !itorage Locations 44411 17. 776 

0 I 3  



Container Type A Temperature 4 ressure r;l Storage Locations 559,371,88iI444,374,77l, 706.123,122,705.460.205 

Container Type UTempera lure  D r e s s w e  Storage Locations 778,779,552,559,663,371.373,123.125,374,460,707,708,718.771/158,777.776,881,991/111.' 

Container Type R Temperature r;l Storage Locations TWOJ 

0 EF 
980,776/2NDFLR. T452G/EQUIP, 44011 12,444/101 k, 9911137,440,112, 77711.447, 122 



E] Storage Locations 4601230. 7071200 

Container Type Temperature 4 ressure L] Storage Localions 707,777.374 I 
Container Type N Temperature 4 ressure E] Storage Locations 779,707,705,771 0 P 



U 

Container Type Temperature B r e o s u r e  r;l Storage Locations 551, T777B. 9911164 



:onlainor Type A Temperelure w r e s o u r e  :;tornge Locniions 

Container Type [J !itorage ~ocations 

Container Type [a :itorage ~ocations 

U 

Container Type Temperature 4 ressure [a :itorage Locations 5 
Container Type R Temperature 4 ressure [J Storage ~ocations 0 I 3  
Container Type Temperature m r e s s u r e  [;7 !itorage ~ocations 

776/207,l707S 

55911 03.7791141 C 

5591103.708, 779. 70711 25, 444/15,777/452,991/110, 77W158 

5591103 . 

4 60 
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I 

- 
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:onlainer Type M Temperalure 4 ressure 111 Storage Locations 779,8811267,444,12Ylll U Ip" 



Container Type 

Container Type 

Container Type 

Container Type 

Container T y p  

Container Type 

Container Type 

Container Type 

Temperalure 4 ressure 111 Storage Locations L P  
Temperature Ck 4 ressure 14 Storage Locations 

Temperature I 2  4 ressure 1J Storage Locations 

Temperature D 4 ressure 11 Storage ~ocat ions 

Temperalure 4 ressure [J Storage Locations 

Temperature 11 Storage Locations 

Temperature [ 3 Storage Locations 

Temperature D 4 ressure [ 4 Storage Locations 

Temperature I 3  4 ressure storage Locations [ 

374lCHEM-PREP 

4441201 

7791137 

995 

7011101, 559.776J159A2, 7771415, 7791137.881 

779,881.371, T903A, 444,707/135,991. T891L, 559/102,86Y106.9101104 

55911 02 

37414101.714 

t c .. 

-.. 



Container Type .M Temperature (ressure 121 Storage Localions 5591103, 552,515.965, 883144, 7771431A. 980, 7071127,440,8811224,331.779/222 
4 
b .. 

Conlainer Type Temperature r;l Storage Locations 779/157,559/103 

-.. 



Hazardour 

RINTENDENT 
In lormarion 

Container Type J Temperature 4 ressure A Storage Locations 374/CHEM-PREP, 774 

Container Type N Tempereture 4 ressure a Storage Locations 779/137,37113112 

U L.P 
0 I2  



Container Type 7781105 

Container Type Temperalure (ressure 1 Storage Locations 7071166 

F Temperature I 3  4 ressure Storage Locations 0 
17 



a 
I -  

Container Type D Temperature 4 ressure 111 Storage Locations 

Container Type Temperature m r e s s u r e  17 Storage Locations 

Container Type F Temperature 4 ressure 11 Storage Locations 

Container Type J Temperature 4 ressure 13 Storage Locations 

Container Type Temperature 4 ressure 13 Storage Locations 

U L P  

0 I3  
0 I3  

I2 
Container Type M Temperature 4 ressure 11 Storage Locations o I2 
Container Type N Temperature 4 ressure 11 Storage Locations 0 I2 
Container Type R Temperature 4 ressure Ij] Storage Locations 0 I 3  

1 24 

86511 45,443, T900D 

4441204 

440 

7011101,7761154A 

779,4441201,881, T891 L 

881, 776,371,55911 02. 12311 25.8651106,9911110. T8910. 77912340.444/201,7051100, T891 R. 
7011101. T771F. T891D. 7771415,910 

5591 1 02 



. 



--- e 



Container Type E Temperature r;l Storage Locations 703, TQOOD, GAC-TRLR. 77i124~.373.37113159 0 
Container Type Temperature m r e s s u r e  r;l Storage Locations 55911 29 

Container Type Temperature (41pressure 1 1  Storage Localions 374, 8811255.774 

Container Type M Temperalure 4 ressure f;l Storage Localions 371,779,783.444,881.559,771.776/159A2. T8910.T891N, 774/220,123/103,7771415,'9911110. 

Container Type RTemperature  m r e s s u r e  . 1 Storage Locations 

T891R. T771F.T891D. 460,701,891,995 0 I 3  
783. 7011101.37113412.779.881/264,460/226,7771415.910,37112117 'IT] ' 

. .  

ConteinerType Temperature 4 ressure Storege Locations 995 P 

I 

e 



I .  



Conlainer Type Temperature 0) ressure  111 Storage Locations 779/113 

Conlainer Type Temperature m r e s s u r e  Storage Locations 559/103 



Container Type D Temperature 4 ressure r;l Storage Locations 12511 0 9 , 6 1 , i w  

Container Type E Temperature 4 ressure r;l Storage Locations 707/120 

Container Type Temperature m r e s s u r e  r;l Storage Locations 

0 I 2  
0 Ck 

70711 20,770 

171 Storage Locations 77911 13 

Container Type c Temperature 4 ressure 13 Storage Locations 444. 460 0 ID 
. .  

! '. 

... 



I 



e 

Conlainer Type F Temperature 4 ressure r;l Storage Locations 705, se~ i io4 ,707  . 0 D 
Container Type J Temperature 4 ressure r;l Stornge Locations 460t151 

Container ~ y p e  r;l Temperature m r e s s u r e  r;l Storage Locations 

0 ck 
440,9911165,707/171.883/112 

., .,.._. .. . , .  .., . .  1 .  . .  
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Container Type D Temperelure 4 ressure Storage Locations 061 U w 
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APPENDIX 3.8 

INDU!3lRIALAREA I M / I W D  

PERMlllED STORAGE UNITS 

EPA CODES C E M  NAhE WASTE TYPE BUILDINQ UNIT ROOM UNITTYPE STATUS 

ENDRIN 
ENDRIN 
ooO1 
0002 
0003 
0004 
0005 
DO06 
0007 
m 8  
DO09 
m 7  
Dol0 
Doll 
Do19 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
wO1 
Do92 
m 3  
m 4  

0005 
w06 
m 7  
Do08 

LEAD 
MERCURY 

FES,EM,TRU,LLW,LAB,TRM,UM 
FES,EM,TRU.LLW,LAB,TRM,UM 
E S , E M  
FES,EM 
FES,EM 
FES,EM 
FES,EM 
FES,F(EM 
FES,F(EM 
FES,EM 
FES,EM 
FES,EM,TRU,LLW,IAB,TRM,UM 

SELENIUM E S , E M  
SILVER F€S,EM 
CARBON TET E S , E M  

FES,EM 
FES,EM 
FES,EM 
F€S,EM 
FES,EM,TRU,LLW,LAB,TRM,L 

LEAD 

.M 
FES ,E M,TRU,LLW,LAB,TRM,UM 
FES,EM,TRU,LLW,LAB,TRM,UM 
F€S,EM,TRU,LLW,IAB,TRM,UM 
F€ S ,E M,TRU, LLW,lAB,TRM,UM 
F€ S ,E M,TRU,LLW, lAB,TRM,UM 
F€S,EM,TRU,LLW,LAB,TRM,UM 
F€S,EM,TRU,LLW,LAB,TRM,UM 

371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
37 1 
37 1 
371 
371 

37 1 
37 1 

90.19 
90.19 
90.2 
90.2 
90.2 
90.2 
90.2 
90.2 
90.2 
90.2 
90.2 
90.7 
90.2 
90.2 
90.2 
90.2 
90.2 
90.2 
90.2 
90.20 
90.20 
90.20 
90.20 
90.20 
90.20 
90.20 
90.20 

1115 
1115 
3606 
3606 
3606 
3606 
3606 
3606 
3606 
3606 
3606 
3341 
3606 
3606 
3606 
3606 
3606 
3606 
3606 
2223 
2223 
2223 
2223 
2223 
2223 
2223 
2223 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



. .  

c? c? c? (? c? c? c? c? c? c? c? c? rc c? c? c? Y . Y  
8 8.8 8 8 8 8 8 8 8 8 8 8 8 .8  8 8 8 

3 

3 
4 g 
I 

r' 
U 

ui 
tf! 

3 

!i 
3- z 
i 
iii 

s a 

t 
9 < 
I a 

3 
P 
*I 
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APPENDIX 3.8 

INDUSTRIAL AREA IMIIRAIDD 

PERMITIED STORAGE UNFlS 

EPACODES C E M  NAME WASTE TYPE BUILDIN(3 UNIT ROOM UNfTTYPE STATUS 

\ 

0003 
0004 
0005 
0006 
Do07 
0008 
DO09 
Do10 
Do1 1 
Do19 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO01 
0002 
0003 
0004 
ENDRIN 
ENDRIN 
0001 
0002 
0003 
0004 
0005 
0006 
0007 

LEAD 
MERCURY 
SELENIUM 
SILER 
CARBON TET 

F€S,EM,TRlJ,LLW,LAB,TRM,LLM 
F€S,EM,TRU,LLW,LAB,TRM,UM 
FES ,E M,TRU,LLW,IAB,TRM,LLM 
F€S,EM,lRU,LLW,LAB,TRM,LLM 
FES,EM,TRU,LLW,IAB,TRM,LLM 
F€S,EM,lRU,LLW,LAB,TRM,LLM 
ES,FEM,TRU,LLW,IAB,TRM,LLM 
ES,EM,TRU,LLW,LAB,TRM,LLM 
F€S ,RE M,TRU,LLW,LAB,TRM,LLM 
F€S,EM,TRU,LLW,LAB,TRM,LLM 
F€S,EM,TRU,LLW,LAB,TRM,LLM 
F€S,EM,TRU,LLW,LAB,TRM,LLM 
ES,EM,TRlJ,UW,IAB,TRM,LLM 
F€S,EM,TRU,LLW,LAB,TRM,LLM 
F€S,EM,lRU,LLW,LAB,TRM,LLM 
F€S,EM,TRU,LLW,LAB,TRM,LLM 
ES,EM,TRU,LLW,LAB,TRM,LLM 
E S , E  M,TRU,UW,IAB,TRM, LLM 
LAB,UW,LLM,REM,ES,STD,TRM,TRU,UT 
FES,IAB,TRU,LLW,EM,STD,TRM,LLM 
LAB,UW,LLM,EM,FES,STD,TRM,TRU,LLT 
LAB,UW,U-M,EM,FES,STD,TRM,TRU,LLT 
LAB,LLW,LLM,F(EM,ES,STD,TRM,TRU,LLT 
LAB,UW,LLM,EM,FES,STD,TRM,TRU,LLT 
LAB,LLW,LLM,EM,ES,STD,TRM,TRU,LLT 
LAB,LLW,UM,REM,ES,STD,TRM,TRU,UT 
LAB,LLW,UM,EM,ES,STD,TAM,TRU,LLT 

371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 

90.4 
90.4 
90.4 
90.4 
90.4 
90.4 
90.4 
90.4 
90.4 
90.4 
90.4 
90.4 
90.4 
90.4 
90.5 
90.5 
90.5 
90.5 
90.1 
90.1 1 
90.1 
90.1 
90.1 
90.1 
90.1 
90.1 
90.1 

3543 
3543 
3543 
3543 
3543 
3543 
3543 
3543 
3543 
3543 
3543 
3543 
3543 
3543 
2207 
2207 
2207 
2207 
3189 
31878 
3189 
-3189 
3189 
3189 
3189 
3189 
3189 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

- A  
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A r 9 
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APPENDIX38 

INDUSIRIAL AREA IM/IRA/DD 

PERMITIED STORAGE UNITS 

EPACODES CEMNAME WASIE TYPE BUILDINQ UNK ROOM UNKTYFE STATUS 

wO8 
wO9 
0010 
Do1 1 
Do18 
Do19 
0022 
0028 
0029 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
0005 
0006 
0007 
Do08 
ooO9 
0010 
Do1 1 
0019 
ENDRIN 

LEAD 
MERCURY 
SELENIUM 
SILVER 
BENZENE 
CARBON TET 
CHLOROFORM 
lI4-DICHLOROETHANE 
1,l -DICHLORCETHEM 

LEAD 
MERCURY 
SELENIUM 
SILVER 
CARBON TET 

LAB,UW,LLM,~M,RES,STD,TRM,TRU,UT 
LAe,UW,LLM,~M,~S,STD,~M,TRU,UT 
LAB,UW,UM,~M,FES,STD,TRM,TRU,LLT 
LAB,LLW,LLM,FE M,RES,STD,TRM,TRU,LLT 
LAB,UW,UM,FEM,FFES,STD,TRM,TRU,LLT 
LAB,UW,UM,~M,~S,STD,~M,TRU,LLT 
LAB ,LLW,UM,FE M,RES,STD,TRM,TRU,LLT 
LAB,UW,UM,FEM,FES,STD,TRM,TRU,LLT 
LAB,UW,lLM,FIEM,FESl~DITRMITRUIUT 
LAB,UW,LLM,FIEM,FFES,STD,TRM,TRU,UT 
LAB,UW,UM,FEM,FES,STD,TRM,TRU,LLT 
LAB,UW,LLM,FIEM,FFES,STD,TAMITRU,LLT 
LAB,UW,LLM,FEM,~S,STD,TRM,TRU,LLT 
LAB,UW,LLM,FEM,~S,STD,TRM,TRU,LLT 
LAB,UW,LLM,REM,RES,STD,TRM,TRU,LLT 
LAB,UW,UM,FEM,RES,STD,TRM,TRU,LLT 
LAB ,LL W,U M E  M,FES,STO,TRM,lRU,LLT 
FES,LAB,TRU,UW,REM,STD,~M,UM 
F€S,FEM,TRU,LLW,LAB,TRM,LLM 
FES,REM,lRU,LLW,LAB,TRM,LLM 
~S,~M,TRU,LLW,LAB,TRM,UM 
F;ES,~M,TRU,UW,LAB,TRM,LLM 
F€S,REM,TRU,LLW,IAB,TRM,LLM 
F€S ,E M,TRU, LLWJAB ,TRM,LLM 
F€S,F1EM,TAU,LLWILAB,TRM,LLM 
F€S,~M,TRU,LLW,LAB,TRM,LLM 
F€ SIRE M,TRU, LLWJAB ,TRM,LLM 

1 

P ;J) 1171 

371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
37 1 

90.1 
90.1 
90.1 
90.1 
90.1 
90.1 
90.1 
90.1 
90.1 
90.1 
90.1 
90.1 
90.1 
90.1 
90.1 
90.1 
90.1 
90.1 I 
90.5 
90.5 
90.5 
90.5 
90.5 
90.5 
90.5 
90.5 
90.5 

3189 
3189 
3189 
3189 
3189 
3189 
3189 
3189 
3189 
3189 ' 
3189 
3189 
3189 . 
3189 
3189 
3189 
3189 
31878 
2207 
2207 
2207 
2207 

2207 
2207 
2207 
2207 
2207 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

PSA fl  A 
PSA ' A  
PSA A 
PSA A 
PSA A 

0 

I 

9 



APPENDIX 38 

INDUSTRIALAREA lM/IRAlDD 

PERMrllED STORAGE UNITS 

EPACOOES CHEM N A E  WASTE TYPE BUILDINQ UNIT ROOM UNITTYPE STATUS 

ENDRIN 
ENDRIN 
ENDRIN 
wO1 
Do2  
wO3 
0004 
wO5 
w06 
Do07 
Do08 
wO9 
w10 
w11 
Do19 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
0001 
0002 
0003 
w04 
0005 
ENDRIN 
ENDRIN 
w06 

LEAD 
MERCURY 
SELENIUM 
SILER 
CARBON TET 

F€S,FE MITRUILLWILAB,TRMILLM 
FES,FEM,TRU,LLW,LAB,TRM,UM 
FE S ,E M,TRU I LLW, LAB ,TRM , LLM 
FES ,E M,TRU,LLW,LAB,TRM,LLM 
FE S I FE M,TRU I LLW, LAB ,TRM , LLM 
FES,FEM,lRU,LLW,IAB,TRM,LLM 
FES,FEM,TRU,LLW,LAB,TRM,LLM 
FES,FEM,TRU,LLW,LAB,TRM,LLM 
F€S,FEM,TRU,LLW,LAB,TRM,LLM 
FES,F&M,TRU,LLW,LAB,TRM,UM 
FES,FEM,TRU,LLW,IAB,TRM,LLM 
FES,FEM,TRU,LLW,LAB,TRM,UM 
FES,FEM,TRU,LLW,LAB,TRM,LLM 
FES,FEM,lRU,LLW,LAB,TRM,LLM 
FES,FEM,TRU,LLW,LAB,TRM,UM 
f€S,FEM,TRU,LLW,LAB,TRM,LLM 
FES,FEM,~U,LLW,LAB,TRM,UM 
FES,FEM,TRU,LLW,LAB,TRM,UM 
FES,FEM,TRU,LLW,LAB,TRM,UM 
FES,FEM,TRU,LLW,LAB,TRM,UM 
E S I FE M,lRU , LLW, LAB ,TRM I U M  
FES,FEM,TRU,LLW,LAB,TRM,UM 
E S  ,E M,TRU, LLW,LAB ,TRM,UM 
FES,~M,TRU,LLW,LAB,TRM,UM 
FE S , E  M,mU ,LLW,LAB,STD 
FES,EM,TRU,LLW,LAB,STD 
ES,EM,TRU,LLW,LAB,TRM,UM 

371 
371 
371 
371 - 

371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 ‘ 
371 
371 
371 
371 
371 
371 
371 

90.5 

90.5 __ 
90.5 
90.6 
90.6 
90.6 
90.6 
90.6 
90.6 
90.6 
90.6 
90.6 
90.6 
90.6 
90.6 
90.6 
90.6 
90.6 
90.6 
90.62 
90.62 
90.62 
90.62 
90.62 
90.96 
90.96 
90.62 

2207 
2207 
2207 
3321 
3321 
3321 
3321 
3321 
3321 
3321 
3321 
3321 
3321 
3321 
3321 
3321 
3321 
3321 
3321 
3501 
3501 
3501 
3501 
3501 . 
3204 
3204 
3501 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA I 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



APPENDIX 

INDUSTRIAL AREA IM/IRA/DD 

P E R M m D  STORAGE U N m  

EPACODES C E M  NAE WASlE TYPE BUILDINQ UNIT ROOM UNITTYPE STATUS 

0007 
0008 
0009 
Do10 
0 0 1  1 
Do19 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
wO1 
wo2 
m 3  
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO01 
0002 
0003 
m 4  
DO05 

wO6 
m 7  

FES,EMITRU,LLW,LABITRMILLM 
LEAD FES,EM,TRU,LLW,LAB,TRM,UM 
MERCURY FES ,E M,TRU,LLW, LAB ,TRM,LLM 
SELENIUM FES,EM,TRU,LLW,IAB,TRM,LLM 
SILVER I€S,F(EM,TRU,UW,L,TRM,LLM 
CARBON TFT FES,EM,TRU,LLW,LAB,TRM,UM 

FES,EM,TRU,LLW,lAB,TRM,UM 
FES,EM,TRU,LLW,IAB,TRM,UM 

FES,EM,TRU,UW,L,TRM,U-M 
FES,EM,TRU,LLW,LAB,TRM,LLM 
FES,EM,TRU,LLW,IAB,TRM,LLM 
~S,~M,TRU,LLW,LAB,TRM,LLM 
FES,LAB,TRU,UW,EM,STD,TRM,LLM 
FES,CAB,TRU,UW,~M,STD,TRM,UM 
FES,LAB,TRU,LLW,~M,STD,TAM,UM 
FES,LAB,TRU,LLW,~M,STD,~M,UM 
FES,LAB,TRU,LLW,~M,STD,TRM,LLM 
FES,LAB,TRU,LLW,REM,~D,~M,UM 
E S  ,E M,TRU,LLW,LAB ,STD 
LLW I HAZ, LLM 
LLW, HAZ,LLM 
LLW,HAZ, LLM 
LLW,HAZ, LLM 
LLW,HAZ,LLM 
LLW,HAZ, LLM 
LLW,HAZ, LLM 

k s  ,E M ,TRU,LLW,IAB ,TRM,LLM 

Pa d . ,171 

371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 

90.62 
90.62 
90.62 
90.62 
90.62 
90.62 
90.62 
90.62 
90.62 
90.62 
90.63 
90.63 
90.63 
90.11 
90.11 
90.1 1 
90.1 1 
90.1 1 
90.1 1 
90.13 
90.142 
90.142 
90.142 
90.142 
90.142 
90.142 
90.142 

3501 
3501 
3501 
3501 
3501 
3501 
3501 
3501 
3501 
3501 
1210 
1210 
1210 
31878 
31878 
31878 
31876 
31878 
31876 
3515 
3408 
3408 
3408 
3408 
3408 
3408 
3408 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA . 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



A P E  ND IX 3 B 

INDUSIRIALAREA IM/IRA/DD 

PERMI"ED S T W E  UNITS 

€PA CODES C W M  NAE WASTE TVPE BUILDING UNIT ROOM UNITWPE STATUS 

wO8 
ooO9 
Do10 
Do1 1 
Do18 
Do19 
0035 
DM1 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
0001 
m 2  
m 3  
m 4  
m 4  
wO5 
wO9 
Do10 
Doll 
Do19 
ENDRIN 
Do06 

LEAD 
MERCURY 
SELENIUM 
SILVER 
BENZENE 
CARBON TET 
MEK 
2,4,5 -TRICHLOROPENOL 

MERCURY 
SELENIUM 
SILWR 
CARBON TET 

LLW,HAz,uM 371 
LLW,W,LLM 371 
LLW,HAz,LLM 371 
LLW, HAz,LLM 371 
LLW,HAZ,LLM 371 
LLW,HAZ,LLM 371 
LLW,HAZ,LLM 371 
LLW,HAz,LLM 371 
LLW,HAz,LLM 371 
LLW,HAz,LLM 371 
LLW,W,LLM 371 
LLW,HCV,LLM 371 
LLW,HAZ,LLM 371 
LLW,HAZ,LLM 371 
LLW,HAz,LLM 371 
FES,EM,TRU,LLW,LAB,STD,UM,TRM,EMT 371 
FES,EM,TRU,LLW,LAB,STD,LLM,TRM,EMT 371 
E S , E  M,TRU, LLW,LAB ,STD,LLM,TRM,EMT 37 1 
FES,EM,TRU,UW,LAB,STD,UM,TRM,EMT 371 
E S , E  M,TRU, LLW, LAB ,TRM,UM 371 
F1ES,EM,TRU,LLW,LAB,TRMIUM 37 1 
E S , E  M,TRU, LLW,LAB,TRM , U M  37 1 
FE S,FE M,TRU, LLW,LAB ,TRM,UM 37 1 
~S,~M,~U,LLW,LAB,TRM,UM 371 
ES,FE M ,TRU, LLW,LAB ,TRM,LLM 371 

37 1 
37 1 

FE S,FE M ,TRU, LLW, LAB ,TRM, U M  
F€S,FE M,TRU , LLW, LAB ,TRM,LLM 

90.142 
90.142 
90.142 
90.142 
90.142 
90.142 
90.142 
90.142 
90.142 
90.142 
90.142 
90.142 
90.142 
90.142 
90.142 
90.10 
90.10 
90.10 
90.10 
90.63 
90.63 
90.63 
90.63 
90.63 
90.63 
90.19 
90.63 

3408 
3408 
3408 
3408 
3408 
3408 
3408 
3408 
3408 
3408 
3408 
3408 
3408 
3408 
3408 
2202A-B-C 
2202A-B-C 

2202A-B-C 
1210 
1210 
1210 
1210 
1210 
1210 
1115 
1210 

2;mA_e-c 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
?SA 
PSA 
PSA 

b 

1 

A 
A 
A 
A 
A 
A -  
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 

VSd 
VSd 
VSd 
VSd 

': VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 

e VSd 
* VSd 
" VSd 

VSd 
VSd 
VSd 
VSd 

01'06 
01'06 
OC'06 
01'06 
01'06 
OC'06 

O l ' 0 6  
OC'06 
OC'06 
OC'06 
OC'06 
OC'06 
OC'06 
01'06 
OC'06 
OC'06 
OC'06 
OC.06 
01'06 
OC'06 
OC'06 
OC'O6 
OC'06 
OC'06 
OC'06 
€9'06 
€9.06 

NltlaN3 
NltlaN3 
NltlaN3 
NltrON3 
NltraN3 
NltlaN3 
NltlON3 
NltlON3 1 

aV3-l 

8EW 
S E W  
6ZW 
8200 
zzw 
61W 
8CW 
C loa 
OCOa 
6000 
8000 
L o w  
9000 
5000 
8000 
L O W  



e 
APPENDlX3B 

INDUSTRIAL AREA IM/IRAIDD 

PERMt'tTED STORAGE UNITS 

EPACODES CHEM NAhE WASTE TYPE BUILDINQ UNIT ROOM UNITTYPE STATUS 

ENDRIN 
0001 
0004 
0002 
0005 
Do02 
0003 
0004 
0005 
0006 
Do07 
0008 
0009 
Do10 
Do1 1 
Do18 
Do19 
0022 
0028 
0029 
w 3 5  
w 3 8  
0040 
0043 
ENDRIN 
ENDRIN 
ENDRIN 

LEAD 
MERCURY 
SELENIUM 
SILVER 
BENZENE 
CARBON lET 
CHLOROFORM 
1,4-DICHLOROETHANE 
1,l-DICHLOROETHEE 
MEK 
PYRIDIIS 
TRICHLOROETHY L E E  
VINYL CHLORIDE 

~S,FIEM,TRU,LLW,LAB,STD,TRM,UM 
TRM,LAB,TRU,~,REM,RES,UM,UW 
TRM,LAB,TRU,~,REM,RES,UM,UW 
FES,REM,TRU,LLW,LAB,TRM,UM 
FES,REM,TRU,LLW,1As,STD,TRM,LLM 
FES,FIEM,TRU,UW,LAB,~D,TRM,LLM 
FES,FIEM,TRU,UW,LAB,STD,TRM,LLM 
FES,FIEM,TRU,UW,LAB,STD,TRM,LLM 
FES,FIEM,TRU,LLW,LAB,STD,~M,LLM 
FES,~M,TRU,UW,LAB,STD,TAM,LLM 
FES,FIEM,TRU,LLW,LAB,STD,TRM,UM 
FES,FIEM,TRU,LLW,LAB,STD,TRM,LLM 
FES,REM,TRU,UW,LAB,STD,TRM,UM 
FES,REM,TRU,LLW,LAB,STD,TRM,LLM 
FES,REM,TRU,LLW,LAB,STD,TRM,UM 
FE S ,RE M,TRU,LLW, LAB ,STD,TRM,U 
FES,~M,TAU,LLW,LAB,STD,TRM,LLM 
FES,~M,TRU,LLW,LAB,STD,TRM,LLM 
FES,~M,TRU,LLW,LAB,STD,TRM,LLM 
FES,FIEM,TRU,LLW,LAB,STD,TRM,LLM 
FES,FIEM,TRU,LLW,LAB,STD,TRM,UM 
FES,~M,TRU,LLW,LAB,STD,TRM,UM 
F E S , E  M,TRU,LLW,LAB,STD,TRM,LLM 
FES,EM,TRU,LLW,LAB,STD,TRM,LLM 
FES,~M,TRU,LLW,LAB,STD,TAM,LLM 
E S , E  M,TRU,LLW,LAB,STD,TRM,LLM 

371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 

FES,REM,TRU,UW,LAB,STD,UM,TRM,EMT 371 

Page 9 of 71 

90.10 
90.16 
63 
63 
90.7 
90.16 
90.16 
90.16 
90.16 
90.16 
90.16 
90.16 
90.16 
90.16 
90.16 
90.16 
90.16 
90.16 
90.16 
90.16 
90.16 
90.16 
90.16 
90.16 

* 90.16 
90.16 
90.16 

2202A-B-C 
2325 
3420 
3420 
3341 
2325 
2325 
2325 
2325 
2325 
2325 
2325 
2325. 
2325 
2325 
2325 
2325 
2325 
2325 
2325 
2325 
2325 
2325 
2325 
2325 
2325 
2325 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 

PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA . A 



APPENDIX36 

INDU!3lRIAL AREA IM/lRA/DD 

PERMITTED STORAGE UNrrS 

€PA CODES C K M  N4K WASlE TYPE BUILDINQ UNIT ROOM UNITTYPE STATUS 

ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ooO1 
0002 
w o 3  
w o 4  
w o 5  
M306 
Do07 
Do08 
ooO9 
Do10 
Do1 1 
Do18 
Do19 
Do22 
Do28 
Do29 
Do35 
Do38 
0040 
0043 

LEAD 
MERCURY 
SELENIUM 
SILVER 
BENZENE 
CARBON TET 
CHLOROFORM 
1,4-DICHLWCETHANE 
1,l -DICHLOROETHEE 
MEK 
PYFUDIS 
TRICHLORCETHYLEE 
VINYL CHLORIDE 

F€S,FEM,TRU,UW,IAB,STD,TRM,UM 
FES,FEM,TRU,UW,LAB,STD,TRM,UM 
FES,FEM,TRU,UW,LAB,STD,TRM,UM 
FES,FEM,TRU,UW,LAB,STD,TRM,UM 
FES,FEM,TRU,UW,LAB,STD,TRM,LLM 
FES,FEM,TRU,UW,LAB,STD,TRM,LLM 
F€S,FEM,TRU,LLW,LAB,STD,TRM,LLM 
FES,LAB,TRU,LLW,~M,STD,TRM,UM 
FES,LAB,TRU,LLW, fE M,STD,TRM,UM 
F€ S , LAB,TRU, LLW,FE M , STD ,TRM, U M  
FES,v\s,TRU,LLW,FEM,STD,TRM,UM 
FES,LAB,TRU,LLW,fEM,STD,TAM,UM 
FE S , LAB,TRU, LLW, F E  M, STD,TRM , LLM 
FES,LAB,TRU,LLW,EM,STD,TRM,UM 
F€S,LAB,TRU,LLW,FEM,STD,TRM,UM 
FiFS,LAB,TRU,LLW,FEM,STD,TRM,LLM 
FES,LAB,TRU,LLW,fEM,STD,TRM,LLM 
FES,LAB,TRU,LLW,FEM,STD,TRM,LLM 
F€S,LAB,TRU,LLW,FE M,STD,TRM,LLM 
FE S ,LAB,TRU,LLW, FE M ,STD ,TRM, LLM 
F€ S ,LAB,TRU,LLW,FE M,STD,TRM,LLM 
FE S , lAB,TRU, LLW, FE M , STD ,TRM , U M  
FE S,LAB,TRU,LLW,FE M,STD,TRM,LLM 
FES,LAB,TRU,LLW,FEM,STD,TRM,LLM 
FES,LAB,TRU ,LLW,FE M,STD,TRM,LLM 
E S ,LAB,TRU, LLW,E MI STD,TRM,LLM 
FIES,LAB,TRU,LLW,~M,STD,TRM,LLM 

371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 

371 
371 

90.16 
90.16 
90.16 
90.16 
90.16 
90.16 
90.16 
90.1 1 
90.11 
90.1 1 
90.1 1 
90.1 1 
90.1 1 
90.1 1 
90.1 1 
90.1 1 
90.1 1 
90.1 1 
90.11 
90.1 1 
90.1 1 
90.1 1 
90.1 1 
90.1 1 
90.1 1 
90.1 1 
90.1 1 

2325 
2325 
2325 
2325 
2325 
2325 
2325 
31878 
31878 
31878 
31878 
31878 
31878 
3197B 
31876 
31876 
31878 
31878 
31878 
31878 
31878 
31878 
31878 
31878 
31876 
31878 
31878 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
A ' .  

A 
A 
A 
A 
A 
A 
A 
A 

Pa B,,,, e 



V 
V 
V 
V 

Y 
V 
v .  
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
v (. 
V 
V 
V 
V 
V 
V 
V 
V 
V 

I 

VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 

04-06. 
O L o 6  
04-06 
04-06 
04-06 
O L o 6  

OL'06 , 

04-06 
OL'06 
OL'o6 
OL'06 
Lo6 
Lo6 
L'06 
Lo6 
L'06 
L'06 
Lo6 
Lo6 
4-06 
fo6 

Wo6 
Wo6 
€9.06 
€9'06 
e L'o6 
ec.06 * 

e loa 
0100 
60W 
80w 
LOW 
90w 
SOOa 
Pooa 
EOOa 
Z O W  
1000 

NltlQN3 
NltlaN3 
NltlClN3 
NltlClN3 

6100 
L cw 
01 00 
6000 
8000 
em 

NltJClN3 
NltlaN3 
NltlClN3 
NltlClN3 
NltlaN3 
NltlaN3 



APPENDlX3.8 

INDU!3RIAL AREA IM/lRA/DD 

P E R M m D  STORAGE UNITS 

EPACOOES C E M N A M  WASTE TYPE BUILDING UNIT ROOM UNITTYPE STATUS 
I I 

0018 
0019 
0022 
0028 
0029 
DO35 
DO38 
0040 
0043 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
0001 
0002 
0003 
m 4  
0005 
0006 
wo7 
m a  

BENZENE 
CARBON TET 
CHLOROFORM 
1,4-DICHLORCETHANE 
1 ,LDICHLORCETHEE 

'. MEK 
PYRIDINE 
TRICHLORCETHYLEE 
VINYL CHLORIDE 

LEAD 

E S  ,E M,TRU,LLW,LAB ,STD,TRM,UM 
ES,EM,TRU,LLW,LAB,STD,TRM,UM 
E S  ,E M,TRU,LLW,LAB,STD,TRM,LLM 
FES,EM,TRU,LLW,LAB,STD,TRM,UM 
ES,EM,TRU,LLW,LAB,STD,TRM,LLM 
E S , E  M,TRU,LLW,lAB,STD ,TRM,LLM 
ES,REM,TRU,LLW,LAB,STD,TRM,LLM 
E S  ,E M,TRlJ,LLW,LAB ,STD,TRM,LLM 
FES,REM,TAU,LLW,LAB,STD,TRM,UM 
F€S ,E M,TRU, LLWJAB ,STD,lRM,LLM 
ES,EM,~U,LLW,LAB,STD,TRM,LLM 
FES,REM,TRU,LLW,LBB,STD,TRM,UM 
FES,EM,TAU,LLW,LAB,STD,TRM,LLM 
FES,EM,TRU,LLW,LAB,STD,TRM,LLM 
FES,EM,TRU,LLW,LAB,STD,TRM,LLM 
FES,REM,TRU,LLW,LAB,STD,TRM,UM 
E S  ,E M,TRU,LLW,LAB,STD,TRM,LLM 
F€ S , E  M,TRU,LLW,LAB ,STD,TRM,UM 
FES,EM,TRU,LLW,LAB,STD,TRM,LLM 
FES , E M ,  LAB 
FES ,E MI LAB 
FES,EM,LAB 
ES,EM,LAB 
ES,REM,LAB 
ES,EM,LAB 
ES,EM,LAB 
F€S ,E M, LAB 

371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
37 1 

90.70 
90.70 
90.70 
90.70 
90.70 
90.70 
90.70 
90.70 
90.70 
90.70 
90.70 
90.70 
90.70 
90.70 
90.70 
90.70 
90.70 
90.70 
90.70 
90.71 
90.71 
90.71 
90.71 
90.71 
90.71 
90.71 
90.71 

3602 
3602 
3602 
3602 
3602 
3602 
3602 
3602 
3602 
3602 
3602 
3602 
3602 
3602 
m 
3602 
3602 
3302 
3602 
351 1 
351 1 
351 1 
3511 
351 1 
351 1 
351 1 
351 1 

PSA A I 
PSA A 
PSA A 
PSA A 
PSA , A 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

& A  
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



APPENDIX36 

INDUSIRIALAREA IM/IRA/DD 

PERMITED STORAGE UNrrS 

EPACODES C E M  NAME WASTE TYPE BUILDINQ UNIT ROOM UNITTYPE STATUS 

0009 
Do10 
Do1 1 
Do19 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ooO1 
0002 
0003 
0004 
0005 

0006 
0007 

0008 
Do09 
m10 
Do1 1 
w19 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO01 
Do02 

wq3 

MERCURY 
SELENIUM 
SILVER 
CARBON T f T  

LEAD 
MERCURY 
SELENIUM 
SILER 
CARBON T I T  

. .  

F€S,EM,LAB 
F € S , E  M, IAB 
F€S,EM,LAB 
FES,EM,LAB 
FES,EM,LAB 
FES,REM,LAB 
F€S,EM,IAB 
FES,EM,LAB 
F€ S , E M,TRU, LLW, LAB ,STD, NON 
FES,EM,TRU,LLW,LAB,STD,NON 
FES ,E M,TRU,LLW,LAB,STD,NON 
FES ,E M,TRU,LLW,LAB ,STD, NON 
FES,EM,TRU,LLW,LAB,STD,NON 
F€S,FE M,lRU,LLW,LAB ,STD, NON 
FES,REM,TRU,LLW,LAB,STD,NON 
FES,REM,TRU,LLW,LAB,STD,NON 
FES,REM,TRU,LLW,LAB,STD,NON 
F€S,EM,TRU,LLW,LAB,STD,NON 
FES,REM,TRU,LLW,LAB,STD,NON 
F€S,FE M,lRU,LLW,LAB ,STD, NON 
E S , E  M,TRU,LLW,LAB ,STD, NON 
FE S ,E M,TRU,LLW, LAB ,STD, NON 
FES,~M,TRU,LLW,LAB,STD,NON 
FES,F(EM,TRU,LLW,LAB,STD,NON 
ES,F(E M ,LAB 
E S , E  M,TRU,LLW,LAB ,TRM,UM 
FES,~M,TRU,LLW,LAB,TRM,UM 

371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
37 1 
371 
37 1 

90.71 
90.71 
90.71 
90.71 
90.71 
90.71 
90.71 
90.71 
90.72 
90.72 
90.72 
90.72 
90.72 
90.72 
90.72 
90.72 
90.72 
90.72 
90.72 
90.72 
90.72 
90.72 
90.72 
90.72 
90.73 
90.7 
90.7 

351 1 
351 1 
361 1 
351 1 
351 1 
351 1 
351 1 
351 1 
3202 
3202 
3202 
3202 
3202 
3202 ' 

3202 
3202 
3202 
3202 
3202 
3202 
3202 
3202 
3202 
3202 
3303 
3341 
3341 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

t 
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V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 

VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 

s 5'06 
96'06 

96'06 
96'06 
96'06 
96'06 

96'06 
96'06 
96'06 
96'06 
96'06 
96'06 
96'06 
96'06 
96'06 
96'06 
96'06 
96'06 
96'06 
96'06 
6L06 
96'06 
96'06 
S6'06 

€9 

€9 
L'06 

c LE 
1 LE 

c LE 

e L€ 
C L ( :  

e&!€ 
c u '  
1LE 
)LE 
c L€ 
c u '  
I& 
e& 
Iu' 
Iu' 
c u '  
lu' 
cLE 
ILE 
cu' 
cLE 
)LE 
LE 
1LE: 
tu' 
c u '  
ILE 

3(31tK)lH3 M I A  
343lAHl33tlOlH3ltLL 

3NlaltlAd 

3N3Hl30tlOlH31a- 1'1 
3NVH130tJOlH31a-P' L 

W d O t K ) l H 3  
UI N08tlV3 

3N3ZN39 
U3nlIS 

WFIIN3l3S 
Atln3tl3w 

aV3-l 

n3w 

NltlaN3 
NltlaN3 

E r n  
O p w  
8€0a 
S t X l  

6Z W 
BZW 
ZZW 
6LW 
BCW 
L LW 
OLW 
6OW 
8OOa 
L o w  
goo0 
s o w  
v o w  
€ow 
Zoo0 
Z O W  
100a 

NltKlN3 
NltJaN3 

6200 
P o w  



APPENDIX 3.8 

INDUSTRIAL AREA IM/lRA/DD 

PERMI'ITED STORAGE UNITS 

UNITTYPE STATUS BUILDINQ UNIT ROOM EPACOOES CWM NAhE W A S E  TYPE 

ENDRIN 
ENDRIN 
ENDRIN 
DO03 
w o 4  
ooO5 
w06 
m 7  
ENDRIN 
DO08 
DO01 
0002 
m 3  
w o 4  
DO05 
0006 
m 7  
wO8 
DO09 
Dol0 
w11 
w19 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO01 

F€S,EM,lRU,LLW,LAB,STD 
FES,EMeTFIU,LLW,IAB,STD 
FES,FEM,~U,LLW,IAB,STD 
FES,EM,LAB 
FES,EM,IAB 
FES,EM,LAB 
FES,EM,UB 
ES,EM,LAB 
FES,F(EM,lRU,LLW,V\B,STD 

LEAD ES,EM, IAB 
FES,FIEM 
FES,EM 
E S , E M  
F€S,EM 
f€S,EM 
E S , E M  
FES,EM 

LEAD F€S,EM 
MERCURY E S , E M  
SELENIUM E S , E M  
SILER F€S,EM 
CARBON T I 3  F€S,EM 

FES,EM 
FES,EM 
E S , E M  
E S , E M  
E M  

371 
371 
371 
371 
371 

- -  371 
371 
371 
371 - 
371- 
371 

VI 
371 
371 
371 
371 
371 
371 
371 
371 
371 

371 
371 

371 
371 
371 

37 1- 
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90.95 
90.96 
90.96 
90.73 
90.73 
90.73 
90.73 
90.73 
90.95 
90.73 
90.100 
90.100 
90.100 
90.100 
90.100 
90.100 
90.100 
90.100 
90.100 
90.100 
90.100 
90.100 

. 90.100 
90.100 
90.100 
90.100 
90.104 

3327 
3204 
3204 
3303 
3303 
3303 
3303 
3303 
3327 
3303 
STACKER 
STACKER 
STACKER 
STACKER 
STACKER 
STACKER 
STACKER 
STACKER 
STACKER 
STACKER 
STACKER 
STACKER 
STACKER 
STACKER 
STACKER 
STACKER 
3305 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



APPENDIX38 

INDUSTRIAL AREA IM/IRA/DD 

PERMflED STORAGE UNITS 

EPA CODES C E M  NAME WASTE TYPE BUILDINQ UNIT ROOM UNITTYPE STATUS 

0002 
Do03 

0004 
0005 
DO06 
Do07 
0008 
0009 
DO10 
DO1 1 
DO19 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
0001 
0002 
0003 
0004 
0005 
0006 
m 7  
0008 
0009 
DO10 
0002 
DO1 1 

LEAD 
MERCURY 
SELENIUM 
SILVER 
CARBON TET 

LEAD 
MERCURY 
SELENIUM 

SILVER 

E M  
REM . 
E M  
E M  
REM 
E M  
E M  
E M  
E M  
REM 
REM 
E M  
REM 
E M  
E M  
E M  
REM 
E M  
E M  
E M  
E M  
E M  
E M  
E M  
E M  
FES,~M,TRU,LLW,LAB,STD,LLM,TRM 
F E M  

371 * 90.104 
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371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 

90.104 
90.104 
90.104 
90.104 
90.104 
90.104 
90.104 
90.104 
90.104 
90.104 
90.104 
90.104 
90.104 
90.104 
90.104 
90.104 
90.104 
90.104 
90.104 
90.104 
90.104 
90.104 
90.104 
90.104 
90.9 
90.104 

3305 
3305 
3305 
3305 
3305 
3305 
3305 
3305 
3305 
3305 
3305 
3305 
3305 
3305 
3305 
GB-37C 
GB-37C 
OB-37C 
GB-37C 
GB-37C 
GB-37C 
GB-37C 
GB-37C 
GB-37C 
GB-37C 
3206 
GB-37C 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
‘ A  

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

- 

0 



APPENDIX 3.8 

INDUSTRIALAREA IM/lRA/DD 

PERMlllED STORAGE UNITS 

EPACODES C K M N A E  WASlE TYPE BUILDIM UNIT ROOM UNITTYPE STATUS 

Do19 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ooO9 
Do10 
Do1 1 
Do19 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
0001 
m 2  
m 3  
0004 
wO5 
0006 
m 7  
Do08 
DO09 
w10 
Do1 1 
Do19 
ENDRIN 
ENDRIN 

CARBON TET E M  
E M  
E M  
E M  
E M  

MERCURY F€S,REM,IAB 
SELENIUM FES,F(EM,IAB 
SILER ES,REM,IAB 
CARBON TET F€S,FEM,IAB 

F € S , E M , M  
ES,FEM,IAB 
FES,F(EM,IAB 
F€S,EM,IAB 
FES,FEM,lRU,LLW,IAB,TRM,UM 
ES,FEM,TRU,LLW,IAB,TRM,LLM 
E S , E  M,TRU,LLW,LAB ,TRM,UM 
FES,F(EM,TRU,LLW,LAB,TRM,UM 
FES,FEM,TRU,LLW,LAB,TRM,UM 
E S , E  M,TRU,LLW,lAB,TRM, U M  
ES,FEM,TRU,LLW,LAB,TRM,UM 

LEAD FES,FEM,TRU,LLW,LAB,TRM,UM 
MERCURY F€ S ,FE M,TRU,LLW, LAB ,TRM, U M  
SELENIUM ES,F(EM,TRU,LLW,IAB,TRM,UM 
SILVER ~S,~M,TRU,LLW,IAB,TRM,UM 
CARBON TET ~S,~M,TRU,LLW,LAB,TRM,UM 

FES,FIEM,TRU,LLW,LAB,TRM,UM 
E S,FE M,TRU,LLW, LAB,TRM, U M  

371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
37 1 
371 
37 1 
37 1 
37 1 
37 1 

90.104 
90.104 
90.104 
90.104 
90.104 
90.73 

90.73 
90.73 
90.73 
90.73 
90.73 
90.73 

90.8 
90.8 
90.8 
90.8 
90.8 
90.8 
90.8 
90.8 
90.8 
90.8 
90.8 
90.8 
90.8 
90.8 

90.73 

GB-37C 
GB-37C 
GB-37C 
GB-37C 
GB-37C 
3303 
3303 
3303 
3303 
3303 
3303 
3303 
3303 
3567A 
3567A 
3567A 
3567A 
3567A 
3567A 
3567A 
3567A 
3567A 
3567A 
3567A 
3567A 
3567A 
3567A 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

P A  

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

ri A 
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APPENDIX 3.8 

INDUSTRIAL AREA lM/IRA/DD 

PERMllTED STORAGE U N m  

EPA CODES CI€M NAM: WASTE TYPE BUILDING UNIT ROOM UNITTYPE STATUS 

ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
Do43 
0040 
Do38 
0035 
OOO1 
W28 
Do19 
Do18 

Dol 1 
0010 

OOO9 
ENDRIN 
Do08 
m 7  
DO06 

m 5  
.ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 

J 

VINYL CHLORIDE 
TRICHLOROETHYLE E 
PYRDlE 
MEK 

1,4-DICHLORCETHANE 
CARBON TET 
BENZENE 
SILVER 
SELENIUM 
MERCURY 

LEAD 

\ 

TRM,LAB,TRU,STD,REM,RES,UM,UW 
TRM,LAB,TRU,STD,REM,RES,UM,UW 
TRM,LAB,TRU,STD,REM,RES,UM,UW 
TRM,LAs,TRU,STD,REM,RES,UM,LLW 
TRM,LAB,TRU,STD,REM,RES,UM,UW 
TRM,LAB,TRU,STD,REM,RES,LLM,UW 
TRM,LAB,TRU,STD,REM,RES,LLM,UW 
TRM,LAB,TRU,SID,REM,RES,LLM,UW 
TRM,LAB,TRU,STD,REM,RES, LLM,UW 
TRM,LAB,TRU,STD,REM,RES,UM,UW 
TRM,LAB,TRU,STD,REM,RES,UM,UW 
TRM,LAB,lRU,SlD,REM,RES, UM,UW 
TRM,LAB,TRU,STD,REM,RES,UM,UW 
TRM,LAB,TRU,STD,REM,RES,UM,UW 
TRM,LAB,TAU,STD,REM,RES,LLM,UW 
TRM,LAB,TRU,SID,REM,RES,UM,UW 
TRM,LAs,TRU,STD,REM,RES,UM,UW 
TRM,LAB,TRU,STD,REM,RES, UM,UW 
ES,FIEM,TRU,LLW,LAB,STD 
TRM,LAB,TRU,STD,REM,RES,LLM,UW 
TRM,LAB,TRU,STD,REM,RES, UM,UW 
TRM,LAB,TRU,ST[),REM,RES,LLM,UW 
TRM,LAB,TRU,ST[),REM,RES, UM,UW 
~S,~M,TRU,LLW,L,TRM,UM 
E S , E  M,TRU, LLWJAB ,TRM,LLM 
F€S,FEM,TRU,LLW,LAB,STD 
F€S,EM,TRU,LLW,lAB,SfD 
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371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
37 1 
371 
371 
371 
371 
37 1 

63 
63 
63 
63 
63 
63 
63 
63 
63 

63 
63 
63 
63 
63 
63 
63 
63 
63 
90.96 
63 
63 
63 
63 
90.8 
90.8 
90.96 
90.96 

3420 
3420 
3420 
3420 
3420 
3420 
3420 
3420 
3420 
3420 
3420 
3420 
3420 
3420 
3420 
3420 
3420 
3420 
3204 
3420 
3420 
3420 
3420 
3567A 
3567A 
3204 
3204 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 

- A  
' A  

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

: A  
A 

.P A 



APPENDlX3.8 

INDUSIRIALAREA IM/IRA/DD 

PERMIllED STORAGE UNrrS I I 
EPA CODES C W M  NAE WASTE TYPE BUILDINQ UNIT ROOM UNITTYPE STATUS I 
Do01 
ENDRIN 
Do01 
0002 
0003 
0004 
0005 
wO6 
Do35 
0007 
0008 
0009 
0010 
Dol 1 
W18 
W19 
0022 
W28 
DO29 
0035 
w 3 8  
DM0 
Do43 
ENDRIN 
0038 
DO40 
Do43 

MEK 

LEAD 
MERCURY 
SELENIUM 
SILVER 
BENZENE 
CARBON TET 
CHLOROFORM 
1,4-DICHLORETHANE 
1,l -DICHLORETHENE 
MEK 
PYRIDINE 
TRICHLORCETHYLE IS 
VINYL CHLORIDE 

PYRIDINE 
TRICHLORCETHYLEE 
VINYL CHLORIDE 

FES,EM,TRU,LLW,LAB,STD,LLM,TRM 
E S  ,E M,TRU,LLW,LAB,STD 
ES,~M,TRU,LLW,IAB,TRM,LLM 

FES ,E M,TRU,LLW,LAB,TRM,U 
FES,~M,TRU,LLW,LAB,TRM,LLM 
E S  ,E M ,TRU,LLW,LAB,TRM,LLM 
f;ES,~M,TRU,LLW,LAB,TRM,LLM 
LAB,LLW,LLM,FE M,FE S,sTD ,TRM,TRU,LLT 
ES,~M,TRU,LLW,LAB,TRM,LLM 
fES,EM,TRU,LLW,IAB,TRM,UM 
fES,~M,TRU,LLW,LAB,TRM,LLM 
ES,EM,TRU,LLW,LAB,TRM,LLM 
FES,EM,lRU,LLW,LAB,TRM,LLM 
ES,EM,TRU,LLW,LAB,TRM,UM 
E S  ,E M,lRU,LLW,LAB,TRM,UM 
F€ S ,E M ,mu, LLW,LAB,TRM,LLM 
F€ S ,E M,TFiU ,LLW,LAB,TRM,LlM 
F€S ,E M ,mu, LLW,LAB,TRM,LLM 
ES,~M,TRU,LLW,LAB,TRM,UM 
F€S,EM,TRU,LLW,LAB,TRM,UM 
FES,EM,TRU,LLW,LAB,TRM,UM 
ES,~M,TAU,LLW,LAB,TRM,UM 
E S ,E M,TRU ,LLW, LAB ,TRM,LLM 
LAB,LLW,UM,EM,~S,STD,~M,TRU,LLT 
LAB, UW,LLM,E M ,E S,STD ,TRM,TRU,LLT 
LAB,LLW,UM,EM,~S,STD,TRM,TRU,LLT 

ES,EM,TRU,LLW,LAB,TRM,UM 

371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
37 1 
371 
371 
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90.9 
90.96 
90.18 
90.18 
90.18 
90.18 
90.18 
90.18 
90.1 
90.18 
90.18 
90.18 
90.18 
90.18 
90.18 
90.18 
90.18 
90.18 
90.18 
90.18 
90.18 
90.18 
90.18 
90.18 
90.1 
90.1 
90.1 

3206 
3204 
3412 
3412 
3412 
3412 
3412 
3412 
3189 
3412 
3412 
3412 
3412 
3412 
3412 
3412 
3412 
3412 
3412 
3412 
34 12 
3412 
3412 
3412 
3 189 
3189 
3189 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

‘ A  
A 
A 
A 
A 
A 



APPENDIX3.8 

INDUCTFIIALAREA IM/IRA/DD 

PERMITTED STORAGE UNrrS 

UNITTYPE STATUS ROOM EPA CODES C E M  NAM WASTE TYPE BUILDIN(3 UNIT 

ENDRIN 
ENDRIN 
0003 
Do04 
0005 
w 0 6  
Do07 
wO8 
Do09 
Do10 
Do1 1 
Do18 
Dol9 
Do22 
Do28 
Do29 
w 3 5  
Do38 
DO40 
Do43 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 

LEAD 
MERCURY 
SELENIUM 
SILVER 
BENZENE 
CARBON T I 3  
CHLOROFORM 
lI4-DICHLORCETHANE 
1 , 1 - DICHLORCETHEE 
MEK 
PYRIDIE 
TRICHLORCETHY LE E 
VINYL CHLORIDE 

LAB,LLW,UM ,E M,FES,STD,TRM ,TRU,LLT 
ES,EM,TRU,LLW,LAB,STD 
ES,~M,TRU,LLW,LAB,STD,UM,TRM 
ES,EM,TAU,LLW,LAB,STD,UM,TRM 
ES,EM,TRU,LLW,LAB,STD,UM,TRM 
ES,EM,TRU,LLW,LAB,STD,UM,TRM 
FES,FIEM,TRU,LLW,LAB,STD,UM,TRM 
F€S,EM,TRU,LLW,LAB,STD,UM,TRM 
F€ S,EM,TAU,LLW,lAB ,STD,UM,TRM 
E S  ,E M,TRU,LLW,LAB,STD,UM,TRM 
F€S,EM,TRU,UW,LAB,STD,UM,TRM 
ES,EM,TRU,LLW,LAB,STD,UM,TRM 
FES,EM,TAU,LLW,LAB,STD,UM,TRM 
E S  ,E M,TRU,LLW, LAB,STD,UM,TRM 
ES,~M,TRU,LLW,LAB,STD,UM,TRM 
FES,EM,TRU,LLW,LAB,STD,UM,TRM 
ES,EM,TRU,LLW,LAB,STD,UM,TRM 
FES,~M,TAU,LLW,LAB,STD,UM,TRM 
FES,F1EM,TRU,LLW,LAB,STDlUM,TRM 
FES,~M,TRU,LLW,LAB,STD,UM,TRM 
FES ,E M,TRU,LLW,LAB ,STD, UM,TRM 
E S  ,E M,TRU,LLW,lAB ,STD,LLM,TRM 
FIES,~M,TRU,LLW,LAB,STD,UM,TRM 
~S,EM,TRU,LLW,LAB,STD,UM,TRM 
ES,REM,TRU,LLW,LAB,STD,UM,TRM 
ES,F(EM,TRU,LLW,LAB,STD,UM,TRM 
F€S ,E M,lRU,LLW, LAB ,STD,UM,TRM 

Pag ~ f 7 1  

37 1 
371 
371 
371 
371 
371 
371 
371 
371 * 

371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 

90.1 
90.96 
90.9 
90.9 
90.9 
90.9 
90.9 
90.9 
90.9 
90.9 
90.9 
90.9 
90.9 
90.9 
90.9 
90.9 
90.9 
90.9 
90.9 
90.9 
90.9 
90.9 
90.9 
90.9 
90.9 
90.9 
90.9 

3189 
3204 
3206 
3206 
3206 
3206 
3206 
3206 
3206 
3206 
3206 
3206 
3206 
3206 
3206 
3206 
3206 
3206 
3206 
3206 
3206 
3206 
3206 
3206 
3206 
3206 
3206 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

. A  
A .  
A 
A 
A 
A 
A 
A 
A 
A 
A 



APPENDIX 3.8 

INDUSTRIAL AREA IMIIRAIDD 

P E R M m D  S T O W E  UNITS 

EPACODES C E M  NAhE WASTE TYPE BUILDING UNIT ROOM UNITTYPE STATUS 

ENDRIN 
ENDRIN 
ENDRIN 
Do01 
wo2 
wo3 
0004 
ooO5 
DO06 
wO1 
Do02 
0003 
Do04 

0005 
DO06 
0007 
0008 
DO09 
DO10 
DO1 1 
DO19 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
wo7 
0001 

\ 

LEAD 
MERCURY 
SELENIUM 
SILVER 
CARBON TET 

FES,REM,TRU,LLW,LAB,STD,UM,TRM 
FES,REM,TRU,LLW,LAB,STD,UM,TRM 
FES,EM,TRU,LLW,lAB,STD,LLM,TRM 
F€S,FEM,lRU,LLW,LAB,STD 
FES,REM,TRU,LLW,lAB,STD 
FES ,E M,TRU,LLW,lAB,STD 
F€S,EM,TRU,LLW,IAB,STD 
FES,REM,TRU,LLW,LAB,STD 
~F€S,EM,TRU,LLW,lAB,STD 
FES ,lAB,TRU,LLW 
F€S ,lAB,TRU,LLW 
FES,lAB,TRU,LLW 
F€S,lAB,TRU,LLW 
FES,lAB,TRU,LLW 
FES ,UB,TRU,LLW 
RES,lAB,TRU,LLW 
E S , lAB,TRU , LLW 
FES,UB,TRU,LLW 
F€ S ,lAB,TRU, LLW 
FES,lAB,TRU, LLW 
FES ,lAB,TRU,LLW 
F€ S , lAB,TRU , LLW 
FE S ,lAB,TRU , LLW 
FES,lAB,TRU,LLW 

F€S,REM,TRU,LLW,lAB,STD 
FES,EM,TRU,LLW,LAB,STD,TRM,LLM 

- FES,lAB,TRU,LLW 
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371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 

* 90.9 
90.9 
90.9 
90.94 
90.94 
90.94 
90.94 
90.94 
90.94 
90.12 
90.12 
90.12 
90.12 
90.12 
90.12 
90.12 
90.12 
90.12 
90.12 
90.12 
90.12 
90.12 
90.12 
90.12 
90.12 
90.94 
90.14 

3206 
3206 
3206 
3331 
3331 
3331 ' 

3331 
3331 
3331 
1101 
1101 
1101 
1101 
1101 
1101 
1101 
1101 
1101 
1101 
1101 
1101 
1101 
1101 
1101 
1101 
3331 
1111 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
?SA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

I 



APPENDIX38 

INDUSTRIAL AREA IMAWYDD 

PERMITIED STORAGE UNITS 

EPACODES C E M  NAhE WASE TYPE BUILDINQ UNIT ROOM UNITTYPE STATUS 

0002 
m 3  

0004 
0005 
0006 
m 7  
0008 
0009 
Dol0 
Do1 1 
0019 
E NDRlN 
ENDRIN 
ENDRIN 
ENDRIN 
0008 
0009 
Do10 
Do1 1 
Do19 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
Do01 
Do02 

EeD 
MERCURY 

'' SELENIUM 
SILVER 
CARBON 7ET 

LEA0 
MERCURY 
SELENIUM 
SILVER 
CARBON TET 

ES,FEM,TRU,LLW,LAB,STD,TRM,UM 
E S,FE M,TRU,LLW,LAB,STD,TRM,LLM 
ES,F(EM,TRU,UW,CAB,STD,TRM,LLM 
ES,FEM,TRU,LLW,LAB,STD,TRM,UM 
E S,FE M ,lRU,UW,LAB,STD,TRM,LLM 
FES,FEM,TRU,UW,LAB,STD,TRM,LLM 
FES,~M,TRU,UW,LAB,STD,TRM,LLM 
FES,FIEM,TRU,LLW,LAB,STD,TRM,LLM 
ES,FEM,TRU,UW,LAB,STD,TRM,LLM 
ES,fEM,TRU,UW,lAB,STD,TRM,UM 
FES,fEM,TRU,LLW,LAB,STD,TRM,LLM 
ES,FEM,TRU,LLW,LAB,STD,TRM,UM 
FES,FEM,TRU,LLW,LAB,~D,TRM,UM 
FES,FEM,TRU,UW,LAB,STD,~M,UM 
FES,FE M,TRU, LLW,lAB,STD,TRM,LLM 
f€S,FE M,TRU,LLW,LAB,STD 
ES,FEM,TRU,LLW,LAB,STD 
ES,FEM,TRU,LLW,LAB,STD 
FES,REM,TRU,LLW,lAB,STD 
F€ S, fE M,TRU,LLW,lAB,STD 
ES,FEM,TRU,LLW,LAB,STD 
FES,EM,TRU,LLW,LAB,STD 
FES,FEM,TRU,LLW,LAB,TRM,UM 
FES,fEM,TRU,LLW,LAB,STD 
FES,EM,TRU,LLW,IAB,STD 
FES,EM,TRU,LLW,LAB,STD 
FES,EM,TRU,LLW,IAB,STD 

371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 

90.14 
90.14 
90.14 
90.14 
90.14 
90.14 
90.14 
90.14 
90.14 
90.14 
90.14 
90.14 
90.14 
90.14 
90.14 
90.94 
90.94 
90.94 
90.94 
90.94 
90.94 
90.94 
90.18 
90.94 
90.94 
90.95 
90.95 

1111 
1111 
1111 
1111 
1111 
1111 
1111 
1111 
1111 
1111 
1111 
1111 
1111 
1111 
1111 
3331 
3331 

3331 
3331 
3331 
3331 
3331 
3412 
3331 
3331 
3327 
3327 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

- PSA 
PSA ; 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

, 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



APPENDIX38 

INDUSTRIALAREA IM/IRA/DD 

PERMllED STORAGE UNITS 

EPACODES C E M  NAW WASTE TYPE BUILDIM UNIT ROOM UNITTYPE STATUS 

Do03 
w04 
0005 
w06 
m 7  

w08 
wO9 
Do10 
Do1 1 
Do19 
ENDRIN 
0001 
0002 
0003 
0004 
0005 
0006 

w 0 7  
0008 

Do9 
Do10 
Do1 1 
Do19 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 

LEAD 
MERCURY 
SELENIUM 
SILVER 
CARBON TET 

LEAD 
MERCURY 
SELENIUM 
SILVER 
CARBON TET 

ES,FE M,lRU,LLW,lAB,STD 
F€S,FEM,TRU,LLW,LAB,STD 
FES ,E M,TRU,LLW,lAB,STD 
FES,EM,TRU,LLW,lAB,STD 
F€S ,E M,TRU, LLW,lAB,STD 
FES,EM,TRU,LLW,IAB,STD 
E S , E  M,TRU,LLW,lAB,STD 
F€S,EM,TRU,LLW,LAB,STD 
ES,FEM,TRU,LLW,IAB,STD 
FES,FEM,TRU,LLW,LAB,STD 
E S , E  M,TRU,LLW,lAB,STD 
FES,LAB,TRU,LLW,~M,TRM,LLM 
FfS,LAB,TRU,LLW,~M,TRM,UM 
E S  ,lAB,TRU, LLW,FE M,TRM,UM 
FES,LAB,TRU,LLW,FEM,TRM,LLM 
F;ES,U\B,TRU,LLW,EM,TRM,UM 
FES,LAB,TRU,LLW,~M,TRM,UM 
F€S,LAB,TRU, LLW,E M ,TRM,UM 
FES,LAB,TRU,LLW,~M,TRM,UM 
FES,IAB,TRU,LLW,FEM,TRM,LLM 
FES,LAB,TRU,LLW,~M,TRM,UM 
FES,LAB,TRU,LLW,~M,TRM,UM 
FES,UB,TRU, LLW,FE M,TRM,UM 
ES,lAB,TRU, LLW,FE M ,TRM,UM 
FES,LAB,TRU,LLW,~M,TRM,UM 
ES,LAB,TRU,LLW,~M,TRM,UM 
FE S ,E M,TRU, LLW, LAB ,TRM,LLM 

371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
37 1 
371 
371 
37 1 
371 

90.95 
90.95 
90.95 
90.95 
90.95 
90.95 
90.95 
90.95 
90.95 
90.95 
90.95 
90.15 
90.15 
90.15 
90.15 
90.15 
90.15 
90.15 
90.15 
90.15 
90.15 
90.15 
90.15 
90.15 
90.15 
90.15 
90.18 

3327 PSA A 
3327 PSA A 
3327 PSA A 
3327 PSA ' A 
3327 
3327 
3327 
3327 
3327 
3327 
3327 
1208 
1208 
1208 
1208 
1208 
1208 
1208 
1208 
1208 
1208 
1208 
1208 
1208 
1208 
1208 
3412 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



APPENDIX 3 8  

INDUSTRIALAREA IM/IRA/DD 

PERMI'IXD STORAGE UNrrS 

EPACODES C E M N A E  

ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
0001 
m 2  
m 3  
m 4  
Do05 
0006 
0007 
w o e  
0009 
Do10 
Do1 1 
Do19 
ENDRIN 
0007 
0004 
m 2  
ooO1 

0005 

LEAD 
MERCURY 
SELENIUM 
SILVER 
CARBON TET 

WASTE TYPE . BUILDINQ UNIT ROOM 

FES,EM,TRU,LLW,LAB,TRM,UM 
FES,EM,TRU,LLW,LAB,TRM,LLM 
FES,EM,TRU,LLWJAB,TRM,LLM 
FES,EM,TRU,LLW,LAB,TRM,UM 
FES,FIEM,TRU,LLW,LAB,TRM,UM 
FES,EM,TRU,LLW,LAB,TRM,UM 
FES,EM,TRU,LLW,LAB,TRM,LLM 
FES,EM,TRU,LLW,LAB,TRM,UM 
FES,EM,TRU,UW,LAB,TRM,LLM 
FES,EM,TRU,LLW,LAB,TRM,UM 
FES,EM,TRU,LLW,LAB,TRM,UM 
FES,EM,TRU,LLW,LAB,TRM,LLM 
FES,EM,TRU,LLW,LABITRM,LLM 
FES,EM,TRU,LLW,IAB,TRM,LLM 
F€S,EM,TRU,LLW,LAB,TRM,LLM 
FIES,FIEM,TRU,LLW,L,TRM,UM 
FES,E M,TRU,LLW,LAB,TRM,LlM 
RES,~M,TAU,LLW,LAB,TRM,UM 
FES,~M,TRU,LLW,LAB,TRM,UM 
FES ,E M,TRU,LLW, LAB ,TRM, U M  
HAZ ,LLW, LLM,TRU,TRM ,EMT 
HAZ ,LLW,LLM,TRU,TRM ,EMT 
HAZ,LLW,LLM,TRU,TRM,EMT . 
HAZ,LLW,LLM,TRU,TRM,EMT 
LLW,LLM,LAB 
LLW,LLM, LAB 
HAZ ,LLW,LLM ,TRU,TRM ,E MT 

371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
37 1 
371 
374 
374 
374 
374 
374 
374 
374 

90.18 
90.18 
90.18 
90.18 
90.18 
90.18 
90.18 
90.19 
90.19 
90.19 
90.19 
90.19 
90.19 
90.19 
90.19 
90.19 
90.19 
90.19 
90.19 
90.19 
42.77 
42.77 
42.77' 
42.77 
42.28 
42.78 
42.77 

3412 
3412 
3412 
3412 
3412 
3412 
3412 
1115 
1115 
1115 
1115 
1115 
1115 
1115 
1115 
1115 
1115 
1115 
1115 
1115 
2804 
2804 
2804 
2804 
3809 

3fw 
2804 

UNITTYPE STATUS 

PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PTA A 
PTA A 
PTA A 
PTA A 
PTA A 
PTA A 
PTA A 



APPENDIX38 

INDUSlRlALAREA I M / I W D  

PERMflTED STORAGE UNrrS 

EPA CODES C S M  N4E W A S E  TYPE BUILDINQ UNIT ROOM UNITTYPE STATUS 

ENDRIN 
ENDRIN 
ENDRIN 
0006 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
Do1 1 
Dol0 
0009 
0008 
Dol0 
0005 
0002 
Do29 
0035 
0038 
Do40 
Do43 
ENDRIN 
ENDRIN 
E NDRlN 
ENDRIN 
Do28 
Do01 
0002 

SILVER 
SELENIUM 
MERCURY 
LEAD 
SELENIUM 

1,l -DICHLOROETHEFE 
MEK 
PYRIDIE 
TRICHLOROETHYLEE 
VINYL CHLORIDE 

HAZ,LLW,LLM,TRU,TRM,EMT 
HAZ ,LLW,LLM,TRU,TRM,EMT 
HAZ,LLW,LLM,TRU,TRM,EMT 
HAZ ,LLW,LLM,TRU,TRM,EMT 
HAZ,LLW,LLM,TRU,TRM,EMT 
HAZ,LLW,LLM,TRU,TRM,EMT 
HAZ ,LLW,LLM,TRU,TRM,EMT 
HAZ,LLW,LLM,TRU,TRM,EMT 
HAZ,LLW,LLM,TRU,TRM,EMT 
HAZ ,LLW, LLM,TRU,TRM,EMT 
HAZ,LLW,LLM,TRU,TRM,EMT 
HAZ,LLW,LLM,TRU,TRM,EMT 
LLM, HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAz,uw 
LLM, HAZ,LLW 
LLM,HAz,UW 
LLM,HAz,LLW 
LLM,HAZ,LLW 
LLM, HAZ,LLW 
LLM,HAZ,LLW 
LLM, HAZ,LLW 
LLM,HAZ,LLW 
LLM, HAZ,LLW 
LLM, HAZ,LLW 
LLM, HAZ, LLW 
LLM,HAZ,LLW 

374 
374 
374 
374 
374 
374 
374 
374 
.374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 

. 374 
374 
374 
374 
374 
374 
374 
374 
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42.77 
42.77 
42.77 
42.n 
42.77 
42.77 
42.77 
42.77 

- 42.77 
42.77 
42.77 
42.77 
43.01 
43.01 
43.02 
43.02 
43.02 
43.02 
43.02 
43.02 
43.02 
43.02 
43.02 
43.02 
43.02 
43.01 
43.01 

2804 
2804 
2804 
2804 
2804 
2804 
2804 
2804 
2804 
2804 
2804 
2804 
SE-OF-374-TalA 
SE - OF-374-TrnIA 
S€-3717-l231B 
sE-3717-T231B 
sE-3717-TZ31 B 
SE-3717-TUlB 
E-3717-TZ31 B 
SE-3717-T231B 
SE-3717-TX31B 
SE-37 17 -T231 B 
SE-3717-T231B 
sE-3717-T231B 
SE-3717-mlB 
SE-OF-374 -T231A 
SE-OF-374-T231A 

PTA 
PTA 
PTA 
PTA .. 
PTA 
PTA 
PTA 
PTA 
PTA 
PTA 
PTA 
PTA 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PSI- 
PST 
PST 
PST 
PST 
PST 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



APE NDlX 3.8 

INDU!3RLALAREA lM/IRAIDD 

P E R M m D  STORAGE UNrrS 

EPACODES C E M  NAE WASTE TYPE BUILDIN(jl UNIT ROOM UNITTYPE STATUS 

w o 4  
w19 
w06 
w o 7  
wo8  
wO9 
m 1  . 
Dol0 
ENDRIN 
Do43 
DOQO 

0038 
m 5  
0029 

W28 
Do19 
Do18 
W11 
ENDRIN 
do09 
wo8 
m 7  
DO06 
w o 5  
m 4  

m 2  
ENDRIN 

CARBON TET 

LEAD 
MERCURY 

SELENIUM 

VINYL’CHLORDE 
TRlCHLORaETHYLEE 
PYRIDIE 
MEK 
1,l-DICHLORCETHEE 
1,4- DICHLOROETHANE 
CARBON TET 
BENZENE 
SILVER 

MERCURY 
LEAD 

LLM, HAZ,UW 
LLM , HAZ I U W  
LLM, HAZ,LLW 
LLM, HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,UW 
LLW ,TRU I LLM,TRM I NON, LAB 
UW,TRU,UM,TRM,NON,LAB 
LLW,TRU,LLM,TRM,NON,LAB 
LLW,TRU,LLM,TRM,NON,LAB 
LLW,TRU,LLM,TRM, NON, LAB 
LLW,TRU,UM,TRM,NON,LAB 
LLW,TRU,LLM,TRM,NON,LAB 
LLW,TRU,LLM,TRM,NON,LAB 
LLW,TRU,UM,TRM,NON,LAB 
UW,TRU,LLM,TRM,NON,LAB 
LLW,TRU,LLM,TRM,NON,LAB 
LLW,TRU,LLM,TRM,NON,LAB 
LLW,TRU,LLM,TRM,NON,LAB 
LLW,TRU,LLM,TRM,NON,LAB 
LLW,TRU,LLM,TRM,NON,LAB 
LLW,TRU,LLM,TRM,NON,lAB 
LLW,TRU,LLM,TRM,NON,LAB 
LLW,TRU,LLM,TRM,NON,LAB 
LLW,TRU,LLM,TRM,NON,IAB 
LLW,TRU,LLM,TRM,NON,lAB 
LLW,TRU,LLM,TRM,NON,IAB 

374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
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43.01 
43.02 
43.01 
43.01 
43.01 
43.01 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 

SE-OF-374-TZ31A 
SE-3717-l231B 
S€-OF-374 -T231A 
SE-OF-374-T231A 
SE-OF-374-TBlA 
SE-OF-374 - T a l  A 
3813 
3813 
3813 
3813 
3813 
3813 
3813 
3813 
3813 
3813 
3813 
3813 
3813 
3813 
3813 
3813 
3813 
3813 
3813 
38 13 
3813 

PST 
PST 
PST 
PST 
PST 
PST 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0 



APPENDIX 3.8 

INDUSTRIAL AREA IM/IRA/DD 

PERMITTED STORAGE UNIT3 

EPACODES Ct-€MNAhE WASE W E  BUILDINQ UNIT ROOM UNITTYF'E STATUS 

ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ooO1 
DO1 1 
DO18 
0019 
DO28 
0029 
0035 
0038 
W S O  
0043 
ENDRIN 
DO18 
ENDRIN 
ENDRIN 
ENDRIN 
m 4  
w 0 5  
MM6 
m 7  
w08  

DO09 
DO10 

SILKR 
BENZENE . 
CARBON TET 
lI4-DICHLORETHANE 
1,l-DICHLORETHEFE 
MEK 
PYRIDIE 
TRICHLOFKETHYEE 
VINYL CHLORIDE 

BENZENE 

LEAD 
MERCURY 
SELENIUM 

UW,lRU,LLM,TRM,NON,IAB 
LLW,lRU,LLM,TRM,NON,LAB 
LLW,TRU,LLM,TRM,NON,IAB 
LLW,lRU,LLM,TRM,NON,IAB 
LLW,TRU,LLM,TRM,NON,LAB 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,uw 
LLM,HAZ,LLw 
LLM,HAZ,UW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
UM,HAZ,UW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM ,HAZ,LLW 
LLM I HAZ,LLW 
LLM,HAZ,LLW 
LLM ,HAZ,LLW 
LLM, HAZ,LLW 
LLM , HAZ, LLW 
LLM ,HAZ,LLW 
LLM,HAZ,LLW 
LLM, HAZ,LLW 

374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
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- 19 
19 
19 
19 
19 
43.02 
43.01 
43.01 
43.01 
43.01 
43.01 
43.01 
43.01 
43.01 
43.01 
43.01 
43.02 

. 43.02 
43.02 
43.02 
43.02 
43.02 
43.02 
43.02 
43.02 
43.02 
43.02 

38 13 
3813 
38 13 
38 13 
3813 
SE-3717-7231B 
SE-OF-374-T231A 
SE-OF-374-T231 A 
SE-OF-374-TBlA 
SE-OF-374-T231A 
SE-OF-374-TZ3lA 
SE-OF-374-T231A 
SE-OF-374 - T a l  A 
SE-OF-374-TZ31 A 
SE-OF-374-T231A 
E-OF-374-TBlA 
SE-3717-WlB 
sE-3717-7231B 
E-3717-7231B 
E-37 17-7231 B 
SE-3717-7231B 
SE-37 17-7231 B 
sE-3717-WlB 
sE-3717-7231B 
sE-37 17 -7231 B 
SE-3717-T231 B 
sE-3717-TZ31B 

PSA 
PSA 

PSA 
PSA 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST ' 

PST 
PST 
PST 
PST 
PST 
PST 
PST 

PSA * 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A , 
A ; I 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A I 



e 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V '  
V 
V 
V 

V 
V 
V 
V 

V 
V 
V 
V 
V 

v .  

V .  

Vld 
W N  
lSd  
ISd 
l S d  
E d  
lSd 
E d  
.Ed 
l S d  
lSd 
lSd 
lSd 
l S d  
l S d  
lSd 
ISd 
l S d  
ISd 
lSd 
ISd 
lSd 
l S d  
lSd 
ISd 
lSd 
ISd 

C0'61: m 
0 

9o'OP 
corn 
mop 
Wop 
C06E 
corn 
WOP 
WOP 
WOP 
Wop 
WOP 
WOP 
WOP 
WOP 
mop 
WOP 
WOIP 
9o'OP 
WOP 
COS 
C06E 
C06E 
C O S  
C O S  
ZOW 

w11'9vl 
I JON'lTI'Btn'Mll 

M i i ' w u ' m ' w n ' n t L L  
Mll'ztRI' W l l  

M i l  'w tu'm 'wn'ntu 
Mii'wtu'm'wn'ntu 

M l l  'ZVH ' W 11 
Mll'ZVH' W l l  

Mn'w tu'm'wn'ntu 
Mii'w tu'm'wn'ntu 
Mii'w tu'm'wn'ntu 
Mll'WU'ZVH'W11'~tLL 
Mll '  W tu'ztRI' Wll'ntu 
Mll'W U ' m ' m ' n U  
M11'WU'ZVH'WTl'~tu 
Ml l '  W U'ztM' Wn'flU 

Mll' W U ' Z V H '  WTl'tlU 
Ml1 'Wtu 'Z tM 'Wl l ' ~ t  
Mll' W U'ztM' Wn'nU 
Mll ' W U'2Vl-I' Wll'ntu 

M n ' m ' M l  
MTI'ZVH' W l l  
Mll'ZVH'Wll 
MTI'ZVH' W l l  
Mll'ztR1'Wll 

Mn'wu'm'wn'ntu 

Mn 'm'wn 

n3w 

3NVH130tiOlH31Q -Po C 
343lAHl30UOlH31U 

av3-l 
3NZN39 

t1311s 
WnlNm3s 
AUn3U3w 

av3l 

3CIlUOlH3 W I A  
t1311s 

S E W  
NltlaN3 

P o w  
8ZW 
O m  

8LW 
c Loa 
OCW 
600(3 

8ooO 
L O W  
9ooO 
61W 
E r n  
O m  

6ZW 
cow 

NltJQN3 
NltlQN3 
NlUQN3 
NltlaN3 

E m  
c loa 



APPENDIX38 

INDUStRIALAREA IM/lRA/DD 

PERMITIED STORAGE UNrrS 

EPACODES C E M  NAME WASE TYPE BUILDIN0 UNIT ROOM UNITTYPE STATUS 

ENDRIN 
Do02 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
Do29 
DO01 
Do38 
m 4  
Do05 
w o 7  
Do05 
Do18 
Do19 
Do28 
wo2 
w35 
ENDRIN 
Do38 
ENDRIN 
Do02 
m 4  

Do19 
DO28 

1,l -DICHLOROETHEE 

PYRIDIE 

BENZENE 
CARBON TET 
lI4-DICHLOROETHANE 

MEK 

PYFUDIE 

CARBON TET 
1,4-DICHLORETHANE 

TRU,LLM,HAZ,TRM,LLW 
LLM, HAZ,LLW 
TRU,LLM,HAZ,lRM,LLW 
TRU,LLM,HAZ,TRM,LLW 
TRU,LLM,HAZ,TRM,LLW 
~TRU,LLM,HAZ,TRM,LLW 
TRU,LLM,HAZ,TRM,LLW 
TRU,LLM,HAZ,TRM,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
TRU,LLM,HAZ;IRM,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM,W\Z,LLW 
TRU, LLM I HAZ,TRM, LLW 
LLM,HAZ,LLW 
LLM,LLW 
LLM,LLW 
LLM,IAB 
LLM,HAZ,LLW 
LLM,HAz,LLW 
LLM,LLW 
LLM,LLW 

444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
'444 
444 
444 
444 
447 
447 
447 
447 
447 
447 
447 

40.06 
39.01 
40.06 
40.06 
40.06 
40.06 
40.06 
40.06 
39.01 
39.01 
39.01 
39.01 
39.01 
39.01 
40.06 
39.01 
39.01 
39.01 
40.06 
39.01 
30 
30 
6 
39.02 
39.02 
30 
30 

CN-T-3 
10 
CN-T-3 
CN-T-3 
CN-T-3 
CN-T-3 
CN-T-3 
CN-T-3 
10 
10 
10 
10 
10 
10 
CN-T-3 
10 
10 
I O  
CN-T-3 
10 
510 
5 10 
501 
NA 
NA 
510 
510 

PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PSA 
PSA 
PSA 
PTA 
PTA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
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APPENDIX38 

INDUSIRIAL AREA IM/IRA/DD 

P E R M M D  STORAGE UNrrS 

EPACOMS CEMNAM: WASTE TYPE BUILOINQ UNIT ROOM UNITTYPE STATUS 

DO29 
0035 
Do40 
Do43 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
M I 8  
0019 
DO28 
ENDRIN 
W29 
DO35 
0038 
0018 
DO16 
ENDRIN 
ENDRIN 
M I 5  
DO18 

DO40 
Do43 
ENDRIN 
0007 

1,l -DICHLOROETHEE 
MEK 
TRICHLORCETHYLEE 
VINYL CHLORIOE 

LEAD 
CARBON TET 
1,4-DICHLORETHANE 

1,l -DICHLORCETHEE 
MEK 
PYRIDIE 
BENZENE 
BENZENE 

BENZENE 

TRICHLORCETHYLEE 
VINYL CHLORIDE 

UM,LLW 
UM,LLW 
LLM,LLW 
LLM,LLW 
LLM,LLW 
LLM,LAB 

LLM I HAZ,LLW 
UM,HAZ,UW 
LLM, HAZ, LLW 
UM,HAZ,LLW 
LLM,HAZ,UW 
LLM,LAB 
LLM,HAZ,LLW 
U,HAZ,LLW 
LLM, HAZ,LLW 
M I L A B  
LLM,LLW 
LLM, HAZ,LLW 
LLM 
LLM,HAZ,LLW 
LLM , HAZ,LLW 
IAB,LLM 
LLM,HAZ,LLW 
LLM, HAZ,LLW 
LLM I HAZ, LLW 
LLM, W , L L W  

UM,LLW 

447 
447 

447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 

30 
30 
30 
30 
30 
6 
30 
39.02 
39.02 
39.02 
39.02 
39.02 
6 
39.02 
39.02 
39.02 
6 
30 
39.02 
30 
39.02 
39.02 
39.02 
39.02 
39.02 
39.02 
39.02 

510 
510 
510 
510 
5 10 
501 
5 10 
NA 
NA 
NA 
NA 
NA 
501 
NA 
NA 
NA 
501 
510 
NA 
501 
NA 
NA 
31 
NA 
NA 
NA 
NA. 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PTA 
PTA 
PTA 
PTA 
PTA 
PSA 
PTA 
PTA 
PTA 
PSA 
PSA 
PTA 
PTA 
PTA 
PTA 
PTA 

PTA 
PTA 
PTA 

PTA 

I 

A 
A 
A 
A 
A 
A 
.A 
A 
A 
A 
A 
A 
A 
A 
A .  
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



APPENDIX 3.8 

INDUSlRIALAREA IMIIRAIDD 

PERMlllED STORAGE UNITS 

EPACODES C E M  NAME WASTE TM>E BUILDINQ UNIT ROOM UNITTYPE STATUS 

\ 

I 

b 

0043 
ENDRIN 
ENDRIN 
0001 
0001 
0001 
0019 
Do28 
0029 
0035 
Do38 
0040 

0004 
0006 
0005 
0004 
ooo8 
w22 
0008 
Do07 

0007 
ENDRIN 
0008 
m 5  

ENDRIN 
ENDRIN 

VINYL CHLORDE 

CARBON TET 
ll4-DlCHLORCETHANE 
1,l-DICHLORCETHEE 
MEK 
PYRIDIE 
TRICHLORETHYLEb€ 

LEAD 
CHLOROFORM 
LEAD 

LEAD 

LLM,lAB 
LLM,HAZ,LLW 
LLM 
U,M 
LLM,HAz,uw 
LLh4,uw 
~l~ 

LLM,LAB 
LLh4,lAB 
LLM,lAB 
u,y 
LLM,W 
lAB,HAz,uw 
LLM,HAZ,LLW 
LLM,HAZ,LLw 
U,HAz,LLW 
LLM,HAz,LLW 
LLM,HAz,LLW 
LLM,HAZ,LLW 
LLM, HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM, HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAz,LLW 
LLM,HAZ,LLW 
LLM,WV,LLW 

447 
447 
447 

447 
447 

447 
447 
447 
447 
447 
447 
447 
460 
551 
551 
551 
551 
551 
551 
551 
551 
55 1' 
551 
551 
551 
551 
551 

6 
39.02 
30 
6 
39.02 
30 
6 
6 

- 6  
6 
6 

39.03 
18.01 
18.05 
18.05 
18.05 
18.06 
18.05 
18.01 
18.01 
18.05 
18.05 
18.05 
18.01 
18.06 
18.05 

- 6  

501 
NA 
501 
501 
NA 
510 
501 
501 
501 
501 
501 
501 
140 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

PSA 
PTA 
PTA 
PSA 
PTA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PTA 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST ~ 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

f 
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APPENDlX3.8 

INDUSTRIAL AREA IM/IRA/DD 

P E R M m D  STORAGE UNITS 

EPA CODES C E M  N A E  WASTE TYPE BUILDING UNIT ROOM UNITTYPE STATUS 

Do19 
Dol l  
DO09 
ENDRIN 
ENDRIN 
ENDRIN 
DO09 
Do19 
Dol l  
DO09 
Do19 
0004 
ENDRIN 
ENDRIN 
Do22 
wo5 
wQ6 
0007 
0008 
DO09 
Do1 1 
ENDRIN 
Do22 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 

CARBON TET 
SILVER 
MERCURY 

MERCURY 
CARBON TET 
SILVER 
MERCURY 
CARBON T€f 

CHLOROFORM 

LEAD 
MERCURY 
SILVER 

CHLOROFORM 

LLM,HAZ,UW 
LLM,HAZ,LLW 
LLM,HAZ,LLw 
LLM,HAZ,UW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLW , 

LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLw 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM,W,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLw 
LLM, HAL, LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM, HAZ, LLW 
LLM, HAZ,UW 
LLM , HAZ , LLW 
LLM,HAZ,LLW 
LLM, HAZ, LLW 
LLM, HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ, LLW 

551 
551 
551 
551 
551 
551 
551 
551 

,551 
. 551 

551 
551 
551 
551 
551 
551 
551 
551 
551 
551 
551 
551 
551 
551 
551 

551 
551 

Pag D ,171 

18.05 
18.05 
18.05 
18.01 
18.01 
18.01 
18.06 
18.01 
18.01 
18.01 
18.02 
18.02 
18.06 
18.02 
18.01 
18.02 
18.02 
18.02 
18.02 
18.02 
18.02 
18.02 
18.02 
18.02 
18.02 
18.05 
18.06 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PTA 
PTA 
PST 
PTA 
PST 
PTA 
PTA 
PTA 
PTA 
PTA 
PTA 
PTA 
PTA 
PTA 
PTA 
PST 
PST 

A 
* A  

A 
A 
A 
A 
A 
A 
A 
A 
A 

. A  
A 
A 
A 
A 
A 
A 
A 
A 
A 

A .  
f 



APPENDIX3.8 

INDUSTRIAL AREA IM/lRA/DD 

PERMITIED STORAGE UNITS 

EPACOOES CEMNAhE WASTE TYPE BUILDING UNIT ROOM. UNITTYPE STATUS 

0022 
0019 
001 1 
ENDRIN 
ENDRIN 
Do06 
0007 
wO6 
wo5 
Do04 
ENDRIN 
Do09 
0004 

Do05 
0006 
0007 
0008 
Do09 
001 1 
Do19 
0022 
ENDRIN 
ENDRIN 
ENDRIN 
Do04 
0005 
Do06 

CHLOROFORM 
CARBON TET 
SILVER 

MERCURY 

LEAD 
MERCURY 
SILVER 
CARBON TET 
CHLOROFORM 

uM,HAz,LLw 
uM,HAz,LLW 
uM,HAz,LLw 
LLM,HAz,LLW 
LLM,HAZ,LLW 
uM,W,LLW 
LLM,HAZ,LLW 
uM,HAz,LLw 
uM,W,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
NON, W, LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON, W, LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ, LLW, LLM, LAB 
NON, W , L L W  ,LLM ,LAB 
NON, HAZ, LLW, LLM, LAB 
NON,HAZ,LLW,LLM,IAB 
NON, W,LLW, LLM, LAB 
NON,HAZ,LLW,LLM,IAB 
NON, W, LLW, LLM, LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON. HAZ, LLW, LLM,LAB 

551 
551 
551 
551 
551 
551 
551 
551 
551 
551 
551 
551PAD 
551PAD 
SIPAD 
551PAD 
SIPAD 
SIPAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 

,551PAD 
551PAD 
551PAD 

18.06 
18.06 
18.06 
18.01 
18.06 
18.01 
18.06 
18.06 
18.06 
18.06 
18.05 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
TENT1 
CCI4 
CC14 , 

CC14 
CC14 
CC14 
CC14 
CC14 
CC14 
CC14 
CC14 
CC14 
CC14 
CC15 
CC15 
CC15 

PST 
PST 
PST 
PST 
PSI- 
PST 
PST 
PST 
PSI- 
PST 
PST 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

P A  
A 
A 
A 
A 
A 
A 
A 
A 
A 

b 
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I 

APPENDIX38 

INDUSIRIAL AREA I M I I W D  

PERMITIED STORAGE UNfE 

EPACODES C E M  N4E WASIE TYPE BUILDINQ UNIT ROOM UNmTYPE STATUS 

Do07 
Do08 
Do09 
D o l l  
w 1 9  
Do22 
ENDRIN 
ENDRIN 
ENDRIN 
Do04 
Do05 
w06 
Do07 
Do08 
Do09 
Do1 1 
Do19 
Do22 
ENDRIN 
ENDRIN 
ENDRIN 
wO1 
Do04 
Do05 
Do06 
Do07 
0008 

LEAD 
MERCURY 
SILVER 
CARBON T€f 
C H LOROF O W  

LEAD 
MERCURY 
SILVER 
CARBON TET 
CHLOROFORM 

LEAD 

NON, HAZ, LLW, LLM , LAB 
NON,HAZ,LLW,LLM,IAB 
NON,HAZ,LLW,LLM,LAB 
NON, HAZ,LLW,LLM,IAB 
NON,HAZ,LLW,LLM,lAB 
NON,HAZ,LLW,LLM,IAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON, HAZ,LLW,LLM,lAB 
NON,HAZ,LLW,LLM,IAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,MB 
NON,HAZ,LLW,LLM,IAB 
NON,HAZ,LLW,LLM,IAB 
NON,HAZ,LLW,LLM,IAB 
NON, HAZ, LLW, LLM,lAB 
NON, HAZ,LLW, LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,IAB 
NON,HAZ, LLW,LLM, LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ, LLW,LLM , LAB 
NON, HAZ, LLW, LLM, LAB 
NON, HAZ,LLW ,LLM, IAB 

551PAD 
55lPAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 

18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18,03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 

CC15 
CC15 
CC15 
CC15 
cc15 
CC15 
cc15 
cc15 
cc15 
CC16 
CC16 
CC16 
CC16 
CC16 
CC16 
CC16 
CC16 
CC16 
CC16 
CC16 
CC16 
CC17 
CC17 
CC17 
CC17 
CC17 
CC17 

PSA 
PSA 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

P i 4  

Pagc . a 7 1  

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

* A  
A.  
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

- 

./ A 



EPACODES C E M  NAhE 

APPENDlX3.8 

INDUSTRIALAREA I M / I W D  

PERMITIED STORAGE UNrrS 

WASTE TYPE BUILDIW UNIT ROOM UNITlYPE STATUS 

w 1 1  
0004 
0009 
ENDRIN 
w 1 9  
Do22 
w22 
ENDRIN 
ENDRIN 
ENDRIN 
0001 
0004 
0005 
0006 
0007 
oo08 
0009 

Do19 
w22 
ENDRIN 
w 1 1  

MERCURY 

CARBON TET 
CHLOROFORM 
CHLOROFORM 

LEAD 
MERCURY 
CARBON TR 
CHLOROFORM 

SILVER 
ENDRIN 
ENDRIN 
0004 
0005 
0006 
Do19 CARBON TET 

_ _ _ ~  _ _ _ ~ ~  ~ 

NON,HAZ,LLW,LLM,LAB 
NON, HAZ,LLW I LLM , LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,IAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,IAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON, HAZ, LLW,LLM, LAB 
NON,HAZ,UW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,UM,IAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON, HAZ,LLW,LLM, LAB 
NON,HAZ,LLW,LLM,LAB 
NON, HAZ, LLW,LLM I LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON, HAZ,LLW,LLM, IAB 
NON, HAZ, LLW I LLM , LAB 
NON, HAZ, LLW,LLM,IAB 
NON, HAZ,LLW,LLM,lAB 
NON, WV, LLW,LLM, LAB 

551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
S lPAD 
S lPAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
55lPAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 

18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
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cc7 PSA A 
CC22 
CC17 
cc21 
CC17 
CC22 
CC17 
CC17 
CC17 
CC17 
CC18 
CC18 
CC18 
CC18 
CC18 
CC18 
CC18 
CC18 
CC18 
CC18 
TENT1 
CC18 
CC18 
cc19 
cc19 
cc19 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

CC7 PSA , A 



APPENDIX 3.8 

INDU!3RIAL AREA I M A W D  

PERMITIED STORAGE UNITS 

EPACODES C E M  NAhE WASTE TYPE BUILDINQ UNrf ROOM UNITTYPE STATUS 

0007 
0008 
0009 
Do l l  
Do19 
Do22 
ENDRIN 
ENDRIN 
ENDRIN 
0004 
Do22 
ENDRIN 
ENDRIN 
ENDRIN 
0004 
0005 
0005 
0006 
0007 
0008 
0009 
Do19 
0004 
m 5  
0006 
Do07 
0008 

LEAD 
MERCURY 
SILVER 
CARBON TET 
CHLOROFM 

CHLOROFORM 

LEAD 
MERCURY 
CARBON TET 

LEAD 

NON,HAZ,UW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,UW,LLM,LAB 
NON,HAZ,UW,LLM,LAB 
NON,HAZ,UW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,UM,LAB 
NON,HAZ,UW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,UW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,UW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,UW,LLM,LAB 
NON,HAZ,LLW,LLM,UB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,IAB 
NON, HAZ,LLW, LLM ,LAB 
NON,HAZ,LLW,LLM,LAB 
NON, HAZ, LLW, LLM I LAB 
NON, HAZ,LLW,LLM,lAB 
NON, HAZ,LLW, LLM,LAB 
NON,HAZ,UW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON, HAZ,LLW,LLM,lAB 
NON, HAZ,LLW,LLM,LAB 
NON,HAL,LLW,LLM,IAB 

. .  

55lPAD 
55lPAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
55lPAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
55 1 PAD 
551PAD 
551PAD 
551PAD 

551PAD 
551PAD 

551PAD 

18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 

cc19 
cc19 
cc19 
c c l 9  
cc19 
CC7 
cc7 
CC7 
CC7 
cc0 
cc19 
cc19 
c c i 9  
cc19 
CC2 
CC8 
cc2 
CC8 
CC8 
CC8 
CC8 
TENT1 
CC3 
CC3 
CC3 
CC3 
CC3 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA * 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

PSA I A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 



V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 

/- 

VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 

?. VSd 
VSd 
W3d 
VSd 
Wd 
VSd 
VSd . 
Wd 

1 

VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
Wd 
E d  

3alSlnO 
633 
633 
633 
633 
633 
633 
633 
633 
633 
633 
633 
633 
833 
833 
833 
833 
833 
833 
033 
€33 
€33 
€33 
€33 
€33 
€33 
€33 

€0'8C 
€0'8C 
€0'8C 
W81 
Ml'8C 
E0'8C 
€0'81 
€0'81 
€0'81 
W8C 
W'8C 
w81 
W8C 
w8C 
W8L 
W'8C 
wec 
W8C 
W8C 
W8C 
wec 
W'8C 
W'8C 
W8C 
wec 
W'8C 
W8C 

WdLSS 
WdCSS 
WdCSS 
WdlS  
WdLSS 
WdlSS 
WdCSE 
WdlSS 
WdCSS 
ClVdlSE 
WdlSS 
WdlSS 
WdCSS 
WdCSS 
WdCSS 
WdCSS 
WdCSS 
WdCSS 
WdCSS 
WdCS 
WdCSS 
WdCSS 
WdCSS 
WdCSS 
WdCSS 
WdCSS 
WdCSS 

W ~ ~ ' M ~ ~ ' Z V H ' N O N  
am' W ~ ~ ' M ~ ~ ' Z V H ' N O N  
Bw'wii '~1i'ZtRI 'NON 
BW'W~TM~TZVH'NON 
B W ' W ~ ~ ' M ~ ~ ' Z ~ R I ' N O N  
BW'W~TM~TZVH'NON 
BW'W~~'M~~'ZVH'NON 
B V ~ ' W ~ ~ ' M ~ ~ ' Z ~ R I ' N O N  

~ V I ' W ~ ~ ' M ~ ~ ' Z V H ' N O N  
BW'WWM~TZVH'NON 
BW'W~'M~~'Z~RI'NON 

BVl' Wll'Mll'ZtRI'NON 

Wl' Wll'Mll'ZtM'NON 
9Vl 'Ml 'Ml l 'W'NON 
Wl' Wll'Mll'ZtRI'NON 
WI'WI~'M~~'W'NON 
BW'M~'M~~'MH'NON 
BV~'W-I~'M~~'ZVH'NON 
gtn' Wll'Mll'ZtM'NON 
9Vl'ZVH'NoN'ml'Mll 
BW' Wll'Mll'ZtRI'NON 
~ V ~ ' M ~ ' M ~ ~ ' Z V H ' N O N  
BV-I'M~'M~~'ZVH'NON 
BW' Wll'Mll'ZVH'NON 
gtn' WTl'Mll'ZVH'NON 
fiW' W l l  'MTI'W'NON 
9Vl' Wll'Mll'ZWH'NON 

tm 
NltlClN3 
NlUClN3 
NltlClN3 

ZZW 
61w 
11W 
600a 
800q 

Looa 
g000 

sooa 
tOOa 

NltlClN3 
NltlaN3 
NltlaN3 

ZZW 
6CW 
C LW 
topa 

NltJaN3 
NltlQN3 
NltlClN3 

ZZW 
610a 
C l(X3 
60w 



V 
V 
V 
V 
v 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 

VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 

~ VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 

W81 
€0'81 

W8L 
€0'81 
W81 
€0'81 
W8C 
W8L 
W8C 
€0'81 
W8C 
W81 
W8L 
W8L 
W8C 
W8L 
W8L 
Ml'8C 
€0'81 
W8L 
W81 
W8C 
W81 
W'8L 
W8L 
we1  
W81 

CJVdLS 
CJVdCSS 
ClVd 1 SS 
aVdCSS 
WdLSS 
avdlSS 
aVdLSS 
CWdlSS 
aVdLSS 
WdCSS 
WdLSS 
WdLSS 
WdCSS 
WdLSS 
WdLSS 
WdLSS 
WdlSS 
QVdLSS 
WdLSS 
WdLSS 
WdLSS 
WdlSS 
WdlSS 
WdLSS 
WdlSS 
WdLSS 
WdLSS 

B t n  ' W l l ' M l l  'ZVH'NON 
9Vl'rJll'MTI'ZVH'NON 
8vl'Wll'Mll'ZVH'NON 
8Vl' Wll'Mll'ZVH'NON 
BV~'W~~'M~~'ZVH'NON 
~ v ~ ' w ~ ~ ' M ~ ~ ' z v H ' N o N  
9Vl' Wll'MTI 'NON' ZWH 
9Vl' WTI'MTI'NON'ZWH 

9Vl'Wll 'Mll 'NON ' ZWH 
Wl' WTI'MTI'NON'ZWH 
8Vl' Wll'Mll'ZVH'NON 
Wl' Wll'MTI'ZVH'NON 
Wl' WTI'MTI'ZVH'NON 
Wl' Wll 'Mll 'NON ' ZWH 
BVI'ZWH'NON' Wll'MTI 
W'I'ZWH 'NO N' Wll'MTI 
W l ' Z W H  'NON' Wll'Mll 
Wl 'ZWH 'NO N ' Wll 'MTI 
Wl 'ZWH 'NO N ' W l l  'MTI 
Wl'ZtM 'NON' Wll'MTI 

Wll'MTI'ZW'NON 
Wll'Mll'ZVH'NON 
Wll'MTI'ZVH'NON 
WTI'Mll'ZVH'NON 
Wll'MTI'ZVH'NON 
Wll'MTI'ZVH'NON 

W'I'WII'M~TNON'ZWH 

ilL N08IdV3 

11L N09tiV3 
WtJOdOIdOlH3 

6LW 
NlIdaN3 

tOOa 
6oW 
1 L o a  

NlIdClN3 
6CW 
ZZW 

NltIaN3 
NltJClN3 
NltiClN3 

tOOa 
SOW 
9OW 
6oW 
L LW 
60W 
8000 
LOW 
9OOa 
SOW 
L LW 
6000 
8OOa 
LOOa 
9OW 
SoW 



APPENDIX38 

INDU!ZIRIALAREA I M A W D  

PERMITTED STORAliE UNrrS 

EPACOOES Ct-EMNAME WASTE TYPE BUILDIW UNIT ROOM UNITTYPE STATUS 

001 1 
ooO9 
DO08 
wo7 
wO6 
0005 
ENDRIN 
0004 
wo5 
0006 
w22 
0007 
DO08 
DO09 
001 1 
ENDRIN 
ENDRIN 
ENDRIN 
DO04 
wo5 
DO06 
wo7 
Do19 
0022 
ENDRIN 
DO08 
ENDRIN 

SILVER 
MERCURY 
LEAD 

CHLOROFORM 

LEAD 
MERCURY 
SILER 

CARBON TET 
CHLOROFORM 

LEAD 

NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON, HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,IAB 
NON,HAZ,LLW,LLM,IAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ;LLW,LLM,LAB 
NON, HAZ,LLW,LLM , LAB 
NON,HAZ,LLW,LLM 
NON,HAZ,LLW,LLM,IAB 
NON,HAZ,UW,LLM,lAB 
NON, HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM 
NON, HAZ , LLW I LLM 
NON,HAZ,LLW,LLM 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,IAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON, HAZ,LLW,LLM, LAB 
NON,HAZ,LLW,LLM,LAB 

551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
55 1 PAD 
551PAD 
551PAD 
551PAD 
55 1 PAD 

18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.a 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 

cc22 
cc22 
CC22 
CC22 
CC22 
CC22 
Cc5 
CC6 
CC6 
CC6 
OUTSIDE 
CC6 
CC6 
CC6 
CC6 
OUTSIDE 
OUTSIDE 
OCrrSlDE 
TENT1 
TENT1 
TENT1 
TENT1 
CC6 
CC6 
CC6 
TENT1 
CC6 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 

. A  
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



V 
V 
V 
V 
V 

, v  
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 

VSd 
VSd 
VSd 
W d  
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
W d  
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 

W81 
€0'81 
€0'81 
W81 
€0'81 
W81 
W81 
W8C 
W8C 
W81 
W8C 
€0'8C 
W8C 
E0'8C 
W81 
W8C 
W8C 
W81 
W81 
W8C 
W8C 
W8C 
W81 
W81 
W8C 
W'8C 
W8C 

WdCS 
WdCSS 
WdlSS 
WdCSS 
WdCSS 
WdCSS 
CJVdLSS 
WdCSS 
WdCSS 
WdCSS 
WdCSS 
WdLSS 
WdCSS 
WdCSS 
WdCSS 
WdCSS 
CJVdC93 
WdCSS 
WdCSS 

. WdCss 

Wl' Wll'Mll'ZtRI'NON 
BW'W-I~'M~~'ZVH'NON 
WI'W~TM~TZVH'NON 
BW'W~~'M~~'ZVH'NON 
WI'YY~~'M~~'ZVH'NON 

BW'YY~~'M~~'ZVH'NON 
WI'W~~'M~~'ZVH'NON 
WI'W-I~'M~~'ZVH'NON 

WI'W~'M~~'ZVH'NON 

Wl' Wll'Mll'NON' ZVH 

Wl'Wll'Mll'ZtR('N0N 

Wl' Wll'Mll'ZVH'NON 
9Vl' Wll'Mll'NON' ZVH 
9Vl"Wll'Mll'ZVH'NON 
9Vl' Wll'Mll'ZVH'NON 
Wl' WII'Mll'ZVH'NON 
9Vl' Wll'Mll'ZVH'NON 
9Vl' Wll'Mll'ZtM'NON 

9Vl'Wll'Mll'ZVH'NON 
Wll'Mll'ZVH'NON 

WI' Wll'Mll'ZVH'NON 

WI' Wll'Mll'ZVH'NON 
Wl' Wll'Mll' ZVH 'NON 
Wl' Wll'Mll'ZVH'NON 
Wl' Wll'Mll'ZVH'NON 

~v~'w~~'M~~'zvH'NoN 

~V~'WTI'M~~'ZVH'NON 

tJ3411s 
Ell NOBW3 

WtK)JOt10lH3 

tOW 

SOW 
9OW 
L O W  
B O W  
61W 
60W 
SOW 
9OW 
L O W  
8000 
L O W  
I 1w 
60W 
9OW 
I CW 
61 W 
zzw 

NltJClN3 
61Oa 

6100 
B O W  
LOW 
9OW 
SOW 
P O W  

NlttaN 3 



APENDlX3B 

INDUSlRIAL AREA IM/IRA/DD 

PERMITTED STORAGE UNITS 

EPACODES C E M  NAE WASTE TYPE BUILDING UNIT ROOM UNITTYPE STATUS 
\ 

ENDRIN 
ENDRIN 
ENDRIN 
w22 
ENDRIN 
w1 1 
0009 
m 8  
0007 
DO08 
ooO9 
DO09 
Do1 1 
Do19 
w22 
ENDRIN 
ENDRIN 
ENDRIN 
0004 
0005 
0006 
m 7  
Do22 
0008 
ooO9 
Doll 
Do19 

CHLOROFORM 

SILVER 
MERCURY 
LEAD 

LEAD 
MERCURY 
MERCURY 
SILVER 
CARBON TET 
CHLOROFORM 

CHLOROFORM 
LEAD 
MERCURY 
SILVER 
CARBON T I 3  

HAZ , NON,LLW,LLM ,LAB 
HAZ,NON,LLW,LLM,LAB 
HAZ,NON,LLW,LLM,LAB 
HAZ,NON,LLW,LLM,IAB 
NON,HAZ,LLW,LLM,LAB 
HAZ,NON,LLW,LLM,IAB 
HAZ,NON,LLW,LLM,LAB 
HAZ,NON,LLW,UM,IAB 
HAZ,NON,LLW,UM,IAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,IAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,IAB 
NON,HAZ,LLW,LLM,IAB 
NON,HAZ, LLW,LLM,IAB 
NON, HAZ, LLW, LLM , LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON, HAZ, LLW, LLM, LAB 
NON, HAZ, LLW, LLM , LAB 
NON,HAZ,LLW,LLM, LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,lAB 

551PAD 
551PAD 
551PAD 
*551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAo 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
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18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 

CC22 
CC23 
CC23 
CC23 
CC23 
CC2 
CC2 
cc7 
CC2 
CC2 
CC2 
cc2 
CC2 
CC2 
CC20 
CC20 
CC20 
CC20 
CC26 
CC20 
CC20 
CC20 
CC20 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

18.03 CC23 PSA 
18.03 CC23 PSA 
18.03 CC23 PSA 
18.03 . CC23 PSA 

A 
A 
A 
A 
A 
A 
A '  
A 
A 
A 
A 
A 
A 
A 
A 
.A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

9 



APPENDIX 36 

INDUSTFIIAL AREA IMIIRAIDD 

PERMITIED STORAGE UNITS I 
UNITTVPE STATUS ROOM EPACODES CEMNAME WASTE TVPE BUllDlMQ UNIT I 

Do22 
ENDRIN 
ENDRIN 
ENDRIN 
0022 
ENDRIN 
ENDRIN 
ENDRIN 
m 4  
0005 
0006 
0007 
m a  
DO09 
001 1 
w 1 9  
ENDRIN 
ENDRIN 
M)o6 

w 1 9  
0022 
ENDRIN 
ENDRIN 
0007 
wO8 
m 7  
0006 

CHLOROFORM 

CHLOROFORM 

LEAD 
MERCURY 
SILVER 
CARBON TET 

CARBON TET. 
CHLOROFORM 

LEAD 

NON,HAZ,LLW,UM,LAB 
NON, WU,LLW,LLM,LAB 
NON,HAZ,LLW,UM,LAB 
NON,HAZ,LLW,LLM,LAB 
LLW,UM,NON,HAZ,LAB 
UW,LLM,NON, W,LAB 
LLW,LLM,NON,HAZ,LAB 
LLW,LLM,NON,HAZ,LAB 
NON, HAZ , LLW, LLM, LAB 
NON,HAZ, LLW,LLM,LAB 
NON, HAZ, LLW I LLM, LAB 
NON, HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON, HAZ, LLW, LLM , LAB 
LLW,LLM,NON,HAZ,LAB 
NON, HAZ I LLW,LLM , LAB 
NON,HAZ, LLW,LLM,LAB 
HA2 ,NON, LLW,LLM, LAB 
NON,HAZ,LLW,UM,LAB 
NON,HAZ,LLW, LLM,LAB 
NON, HAZ, LLW,LLM, LAB 
NON,HAZ,LLW,LLM,LAB 
NON, HAZ , LLW, LLM , LAB 
HAZ,NON,LLW,UM,LAB 
HAZ I NON,LLW, UM, LAB 
HAZ, NON, LLW,UM, LAB 

551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
55lPAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 

.551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
55lPAD 
551PAD 
551PAD 

18.03 
18.03 
18.03 

18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 

18i03 

cc#) 
cc#) 

CC20 
cc#, 
CC4 
CC4 
Cc4 
CC4 
CC5 
CC5 
CCS 
CC5 
CC5 
CC5 
cc!j 
Cc4 
TENT1 
TENT1 
CCZ3 
CC5 
CC5 
CC5 
CC5 
CC26 
CC25 
CC25 
CC25 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

I 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

I 
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APPENDIX3.8 

I N D U ~ I A L  AREA IM/IRA/DD 
PERMITIED STORAGE UNITS 

UNITTYPE STATUS BUILDIN(3 UNIT ROOM EPACODES CEMNAhE WASE TYPE 

0005 
0004 
ENDRIN 
ENDRIN 
ENDRIN 
Do22 
Do19 
Do1 1 
wO6 
ENDRIN 
ENDRIN 
ENDRIN 
Do22 
Do19 
D o l l  
0009 
0008 
0007 
0008 
m 5  
ENDRIN 
w22 
0005 
ENDRIN 
ENDRIN 
0004 
0005 

CHLORWORM 
CARBON TET 
SILVER 

CHLOROFORM 
CARBON TET 
SILVER 
MERCURY 
LEAD 

LEAD 

CHLOROFORM 

HAZ,NON,LLW,LLM,LAB 
HAZ,NON,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON, HAZ, LLW, LLM , LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,IAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON, HAZ,LLW,LLM,LAB 
NON, HAZ,LLW,LLM,LAB 
NON,HAZ,LLW, LLM,IAB 
NON,HAZ,LLW,LLM,LAB 
HAZ, NON, LLW, LLM, LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ, LLW, LLM ,LAB 
NON,HAZ,LLW,LLM,LAB 

551PAD 
551PAD 
551 PAD 
551PAD 
551PAD 
55lPAD 
551PAD 
551PAD 
SSlPAD 
551PAD 
551PAD 
55lPAo 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 

18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 

CC25 
cc2s 
cc24 
cc24 
cc24 
cc24 
cc24 
cc24 
CC27 
CC27 
cc27 
C C n  
CC27 
CCZ7 
CC27 
CC27 
CC27 
CC27 
CC26 
C C n  
TENT1 
TENT1 
CC23 
CC22 
CC22 
cc1 
cc1 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
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APPENDIX 3.8 

INDUSTRIALAREA lM/lRAlDD 

PERMITTED STORAGE UNrrS 

EPACODES CtEMNAhE WASTE TYPE BUILDINQ UNIT ROOM UNITTYPE STATUS 

0006 
0007 
0008 

, 0009 
w 1 1  
w19 
w22 
ENDRIN 
ENDRIN 
ENDRIN 
0004 
m 5  
0006 
m 7  
Do08 
0009 
w 1  1 
w19  
w22 
ENDRIN 
ENDRIN 
ENDRIN 
m 4  
Do05 
DO06 
m 7  
m 8  

LEAD 
MERCURY 
SILKR 
CARBON TET 
CHLOROFORM 

LEAD 
MERCURY 
SILVER 
CARBON T I 3  
CHLOROFORM 

LEAD 

NON,HAZ,UW,LLM,LAB 

NON,HAZ,UW,LLM,LAB 

NON,HAZ,UW,LLM,LAB 
NON,HAZ,UW,LLM,LAB 

NON,HAZ,UW,LLM,LAB 
NON,HAZ,UW,LLM,LAB 
NON,HAZ,UW,LLM,LAB 
NON,HAZ,UW,UM,LAB 
NON,HAZ,UW,LLM,LAB 
NON,HAZ,UW,LLM,IAB 
NON,HAZ,UW,LLM,LAB 
NON,HAZ;LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,UW,LLM,LAB 
NON, HAZ, LLW, LLM ,LAB 
NON,HAZ,UW,LLM,LAB 
NON,HAZ,UW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,UW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON, HAZ,LLW, LLM, LAB 
NON,HAZ,LLW,LLM,LAB 
NON, HAZ, UW, LLM , LAB 
NON, HAZ, UW, LLM I LAB 
NON,HAZ,UW,LLM,LAB 
NON, HAZ, LLW, LLM, LAB 
NON,HAZ,UW,LLM,LAB 

551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
SIPAD 
551PAD 
551PAD 
551PAD 
551PAD 

18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 

c c 1  
c c 1  
CC1 
CC1 
CC1 
CC1 
CCl 
CC1 
CC1 
c c 1  
Cc10 
CC10 
CC10 
CClO 
CC10 
CClO 
CC10 
CC10 
CClO 
CC10 
CClO 
CC10 
CC11 
cc11 ' 

CC11 
CC11 
CC11 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A .  
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A. 
A 
A .  
A 
A 



a a a a a a a a a a a a a a a a a a a a a a  a a q a a a  

3 
3' 

2 
g 
z- s 

3 
3 

2 
5 
i 
8 

3 
3' 

2 
9 
i 
8 

m 
4 
3 5 
2 
i s 

3 
3' 

2 
g 
2- s 

3 
3 

3 
3' 3 

3 3  
3'3' 
-!A 2 2  

3 
3' 5 

-!! -!! -!! -!. -!! 

2 2 2 2 2 2  
z z  
9 9  A 

L .5 

a 



A P E  NDlX 3.8 

INDUSTRIAL AREA IM/IRA/DD 

PERMITIED STORAGE UNIT3 

EPACODES CEMNAME WA!TE TYPE BUllDINQ UNm ROOM UNITTYPE STATUS 

Do19 
0022 
ENDRIN 
ENDRIN 
0004 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
0001 
0002 
0003 
m 4  

0005 
0006 
0007 
DO08 
0009 
Do10 
Do1 1 
0018 
0019 
0022 
DO28 
0029 
w35 
0038 

CARBON TET 
CHLOROFORM 

NON,W,LLW,LLM,LAB 
NON, W,LLW,LLM,LAB 
NON,HAZ,UW,LLM,LAB 
NON, HAL, UW, LLM , LAB 
NON, W,UW,LLM,lAB 
NON,HAL, UW,LLM,LAB 
NON, HAL, LLW, U M  , LAB 
NON,HAL,LLW,LLM,LAB 
E M  

LEAD 
MERCURY 
SELENIUM 
SILVER 
BENZENE 
CARBON TET 
CHLOROFORM 
lI4-DICHLORCETHANE 
1,l-DICHLOROETHEE 
MEK 
PYRIDIS 

551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 

559 

Pag. a 7 1  

18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
90.102 
90.26 
90.26 
90.26 
90.26 
90.26 
90.26 
90.26 
90.26 
90.26 
90.26 
90.26 
90.26 
90.26 
90.26. 
90.26 
90.26 
90.26 
90.26 

CC13 
CC13 
CC13 
CC13 
ccn 
CC26 
CC26 
CC26 
103 
103E 
103E 
103E 
103E 
103E 
103E 
103E 
103E 
103E 
103E 
103E 
103E 
103E 
103E 
103E 
103E 
103E 
103E 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

. A  
A 
A 

I 

. .  



. 
APPENDIX38 

INDUSIRIALAREA IM/IRA/DD 

PERMlllED STORAGE UNllS 

BUILDIN(3 UNIT ROOM UNITTYPE STATUS EPACODES C E M N A E  WASTE TYPE 

DO40 
DO43 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
0001 
m 2  
0003 
0004 
0005 
0006 
w o 7  
woe 
ooO9 
Do10 
Do1 1 
0018 
Do19 
0022 
0028 

TRICHLORCETHYLEE 
VINYL CHLORDE 

LEAD 
MERCURY 
SELENIUM 
SILVER 
BENZENE 
CARBON TET 
CHLOROFORM 
1,4-DICHLORETHANE 

FEM,TRM,LLM 
FE M,TRM, LLM 
FE M,TRM,UM 
F;EM,TRM,LLM 
F€M,TRM,LLM 
FEM,TRM,UM 
F€ M,TRM,UM 
EM,TRM,UM 
FE M,TRM ,UM 
F€M,TRM,UM 
F€M,TRM,UM 
FEM,TRM,UM 
EM,TRM,UM 
F€ M,TRM,UM 
EM,TRM,LLM 

559 
559 
559 
559 
559 
559- 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 

90.26 
90.26 
90.26 
90.26 
90.26 
90.26 
90.26 
90.26 
90.26 
90.26 
90.26 
90.26 
90.29 
90.29 
90.29 
90.29 
90.29 
90.29 
90.29 
90.29 
90.29 
90.29 
90.29 
90.29 
90.29 
90.29 
90.29 

103E 
l03E 
103E 
103E 
103E 
103E 
103E 
103E 
103E 
103E 
103E 
103E 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
10 I 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
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AF'PENDlX3.8 

INDUSIRIAL AREA IM/lRA/DD 

PERMfED STORAGE UNITS 

EPACOOES C E M  NAM WASE W E ,  BUILDINQ UNIT ROOM , UNITTYPE STATUS 

Do29 
Do35 
Do40 
w43 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
wO1 
m 2  
ENDRIN 
ENDRIN 
wO1 
w02 
wo3 
wo4 
m 5  
w06 
w07  
wO8 
m 9  

Ill -DICHLORCETHEE EM,TRM,LLM 
MEK E M,TRM,LLM 

* TRICHLORCETHYLEE EM,TRM,LLM 
VINYL CHLORIDE EM,TRM,UM 

FEM,TRM,LLM 
E M,TRM,LLM 
FEM,TRM,LLM 
EM,TRM,LLM 
FE M,TRM, LLM 
FE M ,TRM , LLM 
EM,TRM,LLM 
E M,TRM,UM 
FEM,TRM,LLM 
FE M,TRM, LLM 

uw,mu,F€ s 
FEM,TRM,LLM 
EM,TRM,LLM 
FEM,TRM,FES,TRU,LLM,LLW 
EM,TRM,F€S,TRU,LLM,LLW 
REM,TRM,ES,TRU,LLM,LLW 
F€M,TRM,ES,TRU,LLM,LLW 
FEM,TRM,FES,TRU,LLM,LLW 
EM,TRM,F€S,TRU,LLM,LLW 
FE M ,TRM,ES,TRU,LLM I LLW 

LEAD FEM,TRM,F€S,TRU,LLM,LLW 
MERCURY FE M,TRM ,ES,TRU,LLM , LLW 

uw,mu,~s 

559 
559 
559 
559 
559 
559 
559 
559 
559 

559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 

559 
,559 

559 

90.29 
90.29 
90.29 
90.29 
90.29 
90.29' 
90.29 
90.29 
90.29 
90.29 
90.29 
90.29 
90.29 
90.29 
90.56 
90.56 
90.101 
90.101 
90.101 
90.101 
90.101 
90.101 
90.101 
90.101 
90.101 
90.101 
90.101 

. _  

101 
101 
101 
101 
101 
101 
103 
101 
101 
101 
101 
101 
101 
101 
103A 
103A 
102 
102 
102-GB 
102-68 
102-GB 
102-GB 
102-GB 
102-GB 
102-GB 
102-GB 
102-GB 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



APPENDIX 3.8 

INDUSTRIAL AREA I M / I W D  

PERMrllED STORAGE UNITS 

EPACODES C E M  N A E  WASTE TYPE BUILDIW UNIT ROOM UNITTYPE STATUS 

Do10 
W l l  
W18 
Do19 
0022 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
Do28 
Do29 
ENDRIN 

' ENDRIN 
0035 
Da38 
0040 
m43 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 

I 

SELENIUM 
SILVER 
BENZENE 
CARBON TET 
CHLOROFORM 

1 I 4 - D ICHLOR(ITHANE 
1,l-DICHLORCETHEE 

MEK 
PYRIDIE 
TFWHLORCETHYLEE 
VINYL CHLORIDE 

f€M,TRM,FES,TRU,LLM,LLW 
FE M,TRM ,ES,TFlU,LLM ,LLW 
FEM,TRM,FES,TRU,LLM,LLW 
FEM,TRM,FES,TRU,LLM,LLW 
EM,TRM,FES,TRU,LLM,LLW 
L L ~  ,mu I FE s 
uw,mu,=s 
LLw,mu I FE s 
LLw,lRu,FEs 
LLW ;IRu, F€ s 
FEM,TRM,FIES,TRU,LLM,LLW 
EM,TRM,F€S,TRU,LLM,LLW 
FEM,TRM,LLM 
E M  
FE M,TRM, E S,TRU, LLM, LLW 
F€M,TRM,F€S,TRU,LLM,LLW 
FEM,TRM,ES,lRU,LLM,LLW 
FEM,TRM,FES,TRU,LL.M,LLW 
EM,TRM,F€S,lRU,LLM,LLW 
FEM,TRM,F€S,TRU,LLM,LLW 
l'EM,TRM,F€S,TRU,LLM,LLW 
FE M,TRM,F€ S,TRU,LLM,LLW 
F€M,TRM,FES,TRU,LLM,LLW 
FE M,TRM, FES,TRU, LLM I LLW 
FE M,TRM,FE S,TRU,LLM,LLW 
F€M,TRM,F€S,TRU,LLM,LLW 
EM,TRM,FES,TF~U,LLM,LLW 

559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 

559 
559 
559 
559 

559 
559 
559 
559 

559 
559 

. -- 

... . . . 

90.101 
90.101 
90.101 
90.101 
90.101 
90.56 

90.56 
90.56 
90.56 
90.101 
90.101 
90.101 
90.102 
90.101 
90.101 
90.101 
90.101 
90.101 
90.101 
90.101 
90.101 
90.101 
90.101 
90.101 
90.101 
90.101 

90.56 

102-GB 
102-68 ' 

102-GB 
102-68 
102-GB 
103A 
103A 
103A 
103A 
103A 
102-GB 
102-GB 
102 
103 
102-GB 
102-GB 
102-68 
102-GB 
102-68 
102-68 
102-GB 
102-GB 
102-GB 
102-68 
102-68 
102-GB 
102-GB 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A .  
A 
A 
A 
A 
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APPENDIX 3.8 

INDUSlRlALAREA IM/IRA/DD 

PERMlllED STORAGE UNITS 

EPACOOES C E M  NAhE WASTE TYPE BUILDINQ UNK ROOM UNKNPE STATUS 

ENDRIN 
0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
ENDRIN 
0001 
W18 
0019 
W22 
W28 
W29 
w 3 5  

0038 
ENDRIN 
m 2  
0003 
0040 

0004 
0003 

LEAD 
MERCURY 
SELENIUM 
SILVER 

BENZENE 
CARBON TET 
CHLOROFORM 
1,4-DICHLORCEMANE 
1,l- DlCHLORCEME E 
MEK 
PYRIDIE 

TRICHLORCETHYLE E 

E M,TRM ,ES,TRU,LLM,LLW 
E M  
E M  
E M  
E M  
E M  
E M  
E M  
. E M  
E M  
E M  
E M  
LLW,TRU,F€S 
F€M,TRM,LLM 
E M  
E M  
E M  
REM 
E M  
E M  
E M  

RE M,TRM ,UM 
EM,TRM,UM 
REM 
EM,TRM,LLM 
LLW,TRU,RES 

LLW,TRU,ES . 

559 
559 
559 
559 
559 
559 
559 - 

559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 

559 
559 

. 90.101 
90.102 
90.102 
90.102 
90.102 
90.102 
90.102 
90.102 
90.102 
90.102 
90.102 
90.102 
90.56 
90.101 
90.102 
90.102 
90.102 
90.102 
90.102 
90.102 
90.102 
90.56 
90.101 
90.101 
90.102 
90.101 
90.56 

102-GB 
103 
103 
103 
103 
103 
103 
103 
103 
103 
103 
103 
103A 
102 
103 
103 
103 
103 
103 
103 
103 
103A 
102 
102 
103 
102 
103A 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A .  
A 
A '  
A 
A 
A 
A 
A 
A 
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APPENDlX3.8 

INDUSlRlALAREA I M / I W D  

PERMITED STORAGE UNrrS 

EPACODES C E M  NAm WASTE TYPE BUILDING UNIT ROOM UNITTYPE STATUS 

0004 
0005 
0006 
0007 
wO8 
DO09 
Do10 
Do1 1 
Dol8 
w19 
Do22 
Do28 
w29 
Do35 
Do38 
Do40 
w43 
ENDRIN 
ENDRIN 
ENDRIN 
wO5 
w 0 6  
m 7  
m 8  
Do43 

wO9 
Do10 

- I  

LEAD 
MERCURY 
SELENIUM 
SILER 
BENZENE 
CARBONTET -- 

CHLOROFORM 
lI4-DICHLORETHANE 
1,l-DICHLOROETHEE 
M K  
PYFUDINE 
TRICHLOROETHYLEE 
VINYL CHLORIDE 

LEAD 
VINYL CHLORIDE 
MERCURY 
SELENIUM 

LLW,TRU,ES 
uw,lRu,F€s 
LLW,lRU,F€S 
UW,TRU,FES 
uw,mu,F;Es 
LLw,TRu,F€s 
uw,mu , E s 
LLW,TRU,F€S 
LLW,TRU,F€S 

LLW,TRU,E s 
LLW ,mu, E s 
LLW,TRU,F€S 
uw ,mu,~s  
LLW,TRU,F€ s 
LLW,TRU,F€S 
LLW,TRU,ES 
LLW,TRU,F€S 
LLW,TRU,E s 
LLW,TRU,FE s 
F€ M,TRM,LLM 
F€M,TRM,UM 
F€ M,TRM, LLM 
F€ M,TRM,UM 
E M  
F€ M,TRM,LLM 
E M ,TRM ,LLM 

uw,mu,m 

, 559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 

90.56 
90.56 
90.56 
90.56 
90.56 
90.56 
90.56 
90.56 
90.56 
90.56 
90.56 
90.56 
90.56 
90.56 
90.56 
90.56 
90.56 
90.56 
90.56 
90.56 
90.101 
90.101 
90.101 
90.101 
90.102 
90.101 
90.101 

103A 
103A 
103A 
103A 
103A 
103A 
103A 
103A 
103A 
103A 
103A 
103A 
103A 
103A 
103A 
103A 
103A 
103A 
103A 
103A 
102 
102 
102 
102 
103 
102 
102 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
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APPENDIX38 

INDUSTRIAL AREA IM/lRA/DD 

PERMITIED STORAGE U N m  

UNITTYPE STATUS BUILDING UNIT ROOM EPA CODES C E M  NAE WASTE TYPE 

Do1 1 
DO18 
w19 
ENDRIN 
ENDRIN 
ENDRIN 
Do22 
W28 
0035 
0038 
0040 
0043 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
Do38 
DO40 
0043 

SILVER 
BENZENE 
CARBON TET 

CHLOROFORM 
1,4- DICHLOROETHANE 
MEK 
PYFUDIE 
TRICHLORETHYLEE 
VINYL CHLORIDE 

PYRIDINE 
TRICHLORCETHYLEE 
VINYL CHLORIDE 

EM,TRM,LLM 
I€ M,TRM, LLM 
EM,TRM,LLM 
E M  
E M  
E M  
F€ M ,TRM , LLM 
F€ M,TRM,LLM 
F€ M,TRM, UM 
EM,TRM,LLM 
EM,TRM,UM 
FE M,TRM,LLM 
EM,TRM,LLM 
EM,TRM,LLM 
F€ M,TRM, LLM 
EM,TRM,LLM 
F€ M,TRM, LlM 
F€ M,TRM, LLM 
EM,TRM,LLM 
E M  
E M  
E M  
E M  

559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 
559 

E M  559 
LLW, LLM ,N ON 561 
LLW,LLM, N ON 561 
LLW,LLM , N ON 561 

90.101 
90.101 
90.101 
90.102 
90.102 
90.102 
90.101 
90.101 
90.101 
90,101 
90.101 
90.101 
90.101 
90.101 
90.101 
90,101 
90.101 
90.101 
90.101 
90.102 
90.102 
90.102 
90.102 
90.102 
10 
10 
10 

102 
102 
102 
103 
103 
103 
102 
102 
102 
102 
102 
102 
102 
102 
102 
102 
102 
102 
102 
103 
103 
103 
103 
103 
CC9 
CC9 
CC9 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



APE NDlX 3.8 

INDUSIRIAL AREA IM/IRA/DD 

PERMllTED STORAGE UNITS 

EPACOOES CEMNAME WASE TYPE BUILDIN(3 UNIT ROOM UNITTYPE STATUS 

ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
0001 
0002 
0003 
0004 
0005 
0006 
0007 
Do08 
wO9 
Do40 
0043 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 

LLW,LLM,NON 
LLW,LLM, NON 
LLW,LLM, NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLM,NON 
LLM,NON 
LLM,NON 
LLM,NON 
LLM,NON 
LLM,NON 
LLM,NON 

LEAD LLM,NON 
MERCURY LLM,NON 
TRICHLOf4OEMYLHE LLW,LLM 
VINYL CHLORIDE LLW,LLM 

LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLhIl 

561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

CC9 
CC9 
CC9 
CC9 
CC9 
CC9 
CC9 
CC9 
OUTSIDE 
OUTSIDE 
OUTSIDE 
OUTSIDE 
OUTSIE 
OUTSIDE 
OUTSIDE 
OUTSIDE 
0UTSIL.E 
c c 1  
c c 1  
c c 1  
c c 1  
c c 1  
c c 1  
c c 1  
c c 1  
c c 1  
CCI 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

- A  
r 

b 
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APPENDIX 3.8 

INDUSTRIAL AREA I M I I W D  

PERMI'ITED STORAOE UNrrS 

EPA CODES C E M  NAE WASTE TYPE BUILDINQ UNIT ROOM UNITTYPE STATUS I 

0001 
0002 

0003 
0004 
0005 

0006 
0007 
Dol0 
Do1 1 
Do18 
Do19 
Do28 
0008 
0009 
Do10 
Doll 
DO18 
Do19 
Do28 
Do29 
0035 

Do38 
w40 
0043 
ENDRIN 
ENDRIN 
ENDRIN 

SELENIUM 
SILWR 
BENZENE 
CARBON TET 
lI4-DICHLWCETHANE 
LEAD 
MERCURY 
SELENIUM 
SILWR 
BENZENE 
CARBON TET 
ll4-DlCHLORCETHANE 
1 , 1 -DlCHLORCETHEE 
MEK 
PYFUDIFE 
TRICHLORCETHY LE FE 
VINYL CHLORDE 

LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
UW,LLM 
LLW,LLM - 

LLM,NON 
LLM , NON 
LLM,NON 
LLM,NON 
LLM,NON 
LLW,LLM 
LLW,LLM 
uw,LLM 
UW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 

561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 

10 
10 
10 
I O  
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

CC2 
CC2 
CC2 
CC2 
CC2 
CC2 
CC2 
OUTSIDE 
OUTSIDE 
OUTSIDE 
OUTSIDE 
OUTSIDE 
CC2 
CC2 
CC2 
CC2 
cc2 
CC2 
CC2 
CC2 
CC2 
CC2 
CC2 
CC2 
CC2 
CC2 
CC2 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

PSA -p A: 

PSA A 
PSA A 
PSA A 
PSA A '  

p a  0 A 



APPENDIX38 

INDUSTRIAL AREA IM/lRA/DD 

PERMITIED STORAGE UNITS 

WASTE TYPE BUILDINQ UNIT ROOM UNITTYPE STATUS EPACODES CEMNAhE 

ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
DO09 
Do10 
Do1 1 
Do18 
Do19 
DO28 
DO29 
Do35 
DO38 
Do40 
Do43 
ENDRIN 
ENDRIN 
ENDRIN 

LEAD 
MERCURY 
SELENIUM 
SILVER 
BENZENE 
CARBON TET 
1,4-DICHLORETHANE 
1,l- DICHLORCETHE IE 
MEK 
PYRIDIE 
TRICHLORCETHYLEE 
VINYL CHLORDE 

LLW,LLM 
LLW,LLM 
UW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
UW,LLM 
UW,LLM 
UW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 

561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
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10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

CC2 
CC2 
CC2 
CC2 
CC2 
CC3 
CC3 
CC3 
CC3 
CC3 
CC3 
CC3 
CC3 

CC3 
CC3 
CC3 
CC3 
CC3 
CC3 
CC3 
CC3 
CC3 
CC3 
CC3 
CC3 
CC3 

cC3 . 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
?SA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



APPENDIX38 

INDUSTRIALAREA I M / I W D  

PERMtllED STORAGE UNITS 

EPACODES CI-EMNAhE WASTE TYPE BUILDING UNIT ROOM UNITTYPE STATUS 

ENDRIN 
0029 

0035 
0038 ’* 

DO40 

w43 
ENDRIN 
ENDRIN 
ENDRIN 

’ ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO01 
0002 
wo3 
wo4 
m 5  
DO06 

m 7  

woe 
wO9 
0010 
Do1 1 
DO18 

1,l -DICHLORCETHEE 
MEK 
PYRIDIE - 
TRICHLORETHYLEF€ 
VINYL CHLORDE 

LEAD 
MERCURY 
SELENIUM 
SILVER 

. BENZENE 

LLW,LLM 
LLM,NON 
LLM,NON 
LLM,NON 
LLM,NON 
LLM,NON 
LLW,LLM 
LLM , NON 
LLM,NON 
LLM,NON 
LLM,NON 
LLM,NON 
LLM,NON 
LLM,NON 
UM,NON 
UW,LLM 
UW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 

561 
561 
561 
561 

I 5 6 1  
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 

561 
561 
561 
561 
561 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

CC3 
OUTSIDE 
OUTSIDE 
OUTSIDE 
OUTSIDE 
OUTSIDE 
CC3 
OUTSIDE 
OUTSIDE 
OUTSIDE 
OUTSIDE 
OUTSIDE 
OUTSIDE 
OUTSIDE 
OUTSIE 
c c 1  
c c 1  
c c 1  
c c 1  
c c 1  
c c 1  
CCl 
c c 1  
c c 1  
CCI 
cc1 
c c 1  

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



APPENDIX 3.8 

INDUSTRIAL AREA IMAWVDD 

PERMfllED STORAGE UNITS 

UNITTYPE STATUS ROOM EPA CODES C E M  NAME WASTE TYPE BUILDING UNV 

0019 
I W28 

0029 
Do38 
Do35 
ENDRIN 
ENDRIN 
ENDRIN 
m1 
m 2  
0003 
m 4  
m 5  
DO06 
0007 
m 8  
wO9 
0010 
Do1 1 
DO18 
0019 
W28 
W29 
0035 
0038 

0040 
0043 

CARBON TET LLW,UM 561 10 cc1 PSA A 
1,4-DICHLORCETHANE 
1 , 1 - DICHLOROETHEE 
PYRIDIE 
MEK 

LEAD 
MERCURY 
SELENIUM 
SILVER 
BENZENE 
CARBON TET 
lD4-DICHLORETHANE 
1,l -DICHLOROETHEE 
MEK 
PYFUDINE 
TRICHLORCETHYLEE 
VINYL CHLORIDE 

LLW,LLM 
LLW,LLM 
LLW,LLM 
LLw,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM. 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 

561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
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10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 ' 

10 
10 
10 . 
10 - 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

cc1 
c c 1  
cc1 
c c 1  
CC3 
CC3 
CC3 
CC4 
CC4 
CC4 
CC4 
CC4 
CC4 
CC4 
CC4 
CC4 
CC4 
CC4 
CC4 
CC4 
CC4 
CC4 
CC4 
CC4 
CC4 
CC4 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



APPENDIX 3.8 

INDUSTRIAL AREA IM/IRA/DD 

PERMllTED STORAGE UNITS 

EPACODES CEMNAhE WASTE TYPE BUILDIM UNIT ROOM UNITTYPE STATUS 

E NDRlN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO01 
0002 
m 3  
m 4  
m 5  
DO06 
Do07 
Do08 
ooO9 
Do10 
Doll 
Do18 
Do19 
Do28 
Do29 
Do35 
W38 
DO40 
DO43 

LEAD 
MERCURY 
SELENIUM 
SILVER 
BENZENE 
CARBON lET  
lI4-DICHLORCEMANE 
1,l -DICHLORCETHEE 
MEK 
PYRIDIE 
TRICHLORCETHY LE E 
VINYL CHLORIDE 

LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLW,LLM, N ON 
LLW,LLM , NON 
LLW,LLM, NON 
LLW,LLM,NON 
LLW,LLM , NON 
LLW,LLM, NON 
LLW,LLM,N ON 
LLW,LLM , NON 
LLW,LLM, NON 
LLW,LLM,NON 
LLW,LLM , NON 
LLW, LLM, NON 
LLW,LLM,NON 
LLW,LLM,N ON 
LLW,LLM, NON 
LLW,LLM , NON 
LLW, LLM , NON 
LLW, LLM, N ON 
LLW, LLM, N ON 

561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 

10 
10 
10 
10 
10 
10 
10 
I O  
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

cc4 
cc4 
CC4 
CC4 
CC4 
CC4 
CCS 
CC4 
CC5 
CC5 
CC5 
CC5 
CC5 
CC5 
CC5 
CC5 
CC5 
CC5 
CC5 
CC5 
CC5 
CC5 
CC5 
CC5 
Cc5 
CC5 
Cc5 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



APPENDIX 3.8 

INDUSTRIALAREA IM/IFIA/DD 

PERMI’ITED STORAGE UNITS 

EPACODES C E M N A h E  WASE TYPE BUILDINQ UNIT ROOM UNITTYPE STATUS 

ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
0001 
0002 
0003 
0004 
0005 
DO06 
DO07 
w08  

0009 
W10 
Do1 1 
W18 
W19 
W28 
0029 
Do35 
Do38 
0040 
Do43 

.. . 

LEAD 
MERCURY 
SELENIUM 
s i L m  
BENZENE 
CARBON TET 
1,4-DICHLORCETHANE 
1,l -DICHLOREMEE 
MEK 
PYRIDINE 
TRICHLORCETHY LE hE 
VINYL CHLORIDE 

LLW , LLM , N ON 
, LLW,LLM,NON 
LLW, LLM, NON 
LLW, LLM, NCN 
LLW,LLM,NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW,L&NON 
LLW,LLM,NON 
UW,UM,NON 
LLW,LLM,NON 
UW,LLM,NON 
UW, UM, NON 
UW,UM,NON 
LLW,LLM,NON 
LLW,LLM,NON 
UW, LLM, NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW, LLM ,N ON 
LLW,LLM, N ON 
LLW, LLM, N ON 
LLW, LLM ,N ON 
LLW, LLM, NON 
LLW,LLM ,NON 

561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
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10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

CC5 
CC5 
CC5 
Cc5 
CC5 
CC5 
CC5 
cc5 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 

CC5 
CC5 
CC5 
Cc5 
CC5 
CC5 
CC5 
cc5 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 
CC6 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
.A 
A 



a 
6 

V 
V 
V 
V 
V 
V 
V 
V 
V 
V 

, v  
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 

VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
V!3d 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
E d  
VSd 

L33 
L33 
L33 
L33 
L33 
L33 
L33 
L33 
L33 
L33 
L33 
L33 
L33 
L33 
L33 
L33 
L33 
L33 
L33 
933 
933 
933 
933 
933 
933 
933 
933 

01 
OC 

01 
01 
01 
01 
05 
05 
01 
05 

05 
01 
01 
05 
01 
01 
OC 
01 
01 
01 
01 
01 
01 
01 
01 
01 
Ob 

19S 

19s 

19s 
19s 
19s 
19s 
19s 
19s 
19s 
19s 
1% 
19s 
19s 
19s 
19s 
19s 
19s 
19s 
19s 
19s 
19s 
19S 
19S 
19s 
19s 
19s 
19s 

N O N ' M ~ ~ ' W ~ ~  
N O N ' M ~ ~ ' W ~ ~  
N O N ' M ~ ~ ' W ~ ~  

N O N ' M ~ T W ~ ~  

NON'M~~'  w ii 
NO N'MV' w ii 
NO N'M~TWII 

NO ~ ' ~ ' 1 7  ' ~ii 
N O N ' M ~ T W ~ ~  
N O N ' M ~ ~ ' N ~ ~  
NON'M~I'W~~ 
NON'MW w i i  
NON'M~~'  w i i  
NON'M~~'  w ii 
N O N ' M ~ ~ ' W ~ ~  

NON'W-ITM~~ 
NON'W-ITM~~ 
NON'WISM~I 
NO N'w-ITM~~ 
NO N'W-ITM~I 
NON'W-ITM~~ 
NO N'W-ITM~I 
NON'W-ITM~~ 

NON'Mll' Wll 

NO N'Mll' Wll 

NON'Mll' W l l  

NO N 'Mll  ' W 11 

6wa 
O W  

E r n  
SEW 
6zW 
82W 
61W 
81W 
1 1W 
010a 



APPENDIX38 

INDUSTRIALAREA IMIIRAIDD 

PERMITIED STORAGE UNlTS 

EPA CODES C E M  NAME WASTE TYPE BUlLDtNG UNrr ROOM UNmTYF'E STATUS 

ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
ooO9 
W10 
W11 
Wl8 
0019 
W28 
0029 
Do35 
Do38 
0040 
0043 

. .  

LEAD 
MERCURY 
SELENIUM 
SILVER 
BENZENE 
CARBON TET 
lI4-DICHLORETHANE 
1 I 1 - DICHLORCETHEE 
MEK 
PYRDINE 
lRICHLOFK€THYEbE 
VINYL CHLORIDE 

LLM,LLW, NON 
LLM,LLW,NCYl 
LLM,LLW, NON 
LLM,LLW,NOCI( 
LLM,LLW,NON 
LW,LLW, NON 
LLM I LLW, N ON 
LLM,LLW, NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW,LLM, NON 
LLW,LLM, NON 
LLW,LlM,NON 
LLW,LLM, NON 
LLW,LLM, NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW,LLM, N ON 
LLW,LLM, NON 
LLW,LLM, NON 
LLW,LLM, NON 
LLW,LLM, NON 
LLW,LLM,NON 
LLW,LLM, N ON 
LLW,LLM, NON 
LLW,LLM, NON 

561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 

10 
I O  
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
I O  

10 
10 
10 
10 
10 
10 
10 

10 . 

CC7 
cc7 
CC7 
CC7 
CC7 
CC7 
CC7 
CC7 
CC8 
CC8 
CC8 
CC8 
CC8 
CC8 
CC8 
CC8 
CC8 
CC8 
CC8 
CC8 
CC8 
CC8 
CC8 
CC8 
CC8 
CC8 
CC8 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

. A  
, A  

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

e .  
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APPENDIX38 

INDUSlRIALAREA IM/IRA/DD 

P E R M M D  STORAGE UNrrS 

EPA CODES CI€M NAME WASTE TYPE BUlLDlNQ UNIT ROOM UNITTYPE STATUS 
I 

ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ooO1 
m 2  
m 3  
0004 
m 5  

DO06 
m 7  
m a  
ooO9 
Do10 
Do1 1 
Do18 
Do19 

W28 
Do29 
w35 
m 5  - 

Do18 
Do43 

LEAD 
MERCURY 
SELENIUM 
SILVER 
BENZENE 
CARBON TET 
lI4-DICHLORCETHANE 
1 I 1 - DICHLOROETHEE 
MEK 

BENZENE 
VINYL CHLORIDE 

LLW,LLM,NON 
LLW, LLM, NON 
LLW, LLM, N ON 
LLW, LLM I NON 
LLW, LLM, N ON 
LLW,LLM,NCW 
LLW,LLM I NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW,LLM,N ON 
LLW,U,NON 
LLW, LLM, NON 
LLW, LLM, N ON 
LLW,LLM ,N ON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW,LLM, NON 
LLW, LLM, N ON 
LLW,LLM I N ON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW, LLM,NON 
IAB,lRM,NON,STD,lRU,LLW 
LAB , l R M ,  NON,STD ,lRU, LLW 
IAB,TRM,NON,STD,lRU,LLW 

561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
561 
569 
569 
569 

10 ' CC8 PSA 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
59 
59 
59 

CC8 
CC8 
CC8 
CC8 
Cc8 
CC8 
CC8 
CC9 
CC9 
CC9 
CC9 
CC9 
CC9 
CC9 
CC9 
CC9 
CC9 
CC9 
CC9 
cc9 
cC9 ' 

CC9 
CC9 
ALL 
ALL 
A U  

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA ' 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

. .  

e 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A '  
A 
A 



APPENDIX 3.8 

INDUSTRIAL AREA IM/lRA/DD 

PERMITTED STORAGE UNrrS 

UNITTYPE STATUS ROOM EPACOOES CI-EMNAE WASTE TYPE BUILDIN(3 UNIT 

Do01 
Do02 
Do10 
DO1 1 
ENDRIN 
Do19 
DO28 
DO29 
0035 
w38 
Do06 
Do04 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
Do08 
Do09 
Do07 
DO40 
ENDRIN 
Do03 
ENDRIN 
Do1 1 
ENDRIN 

SELENIUM 
SILVER 

CARBON TET 
1,4-DICHLORETHANE 
1,l- DICHLORCETHEE 
MEK 
PYFUDIE - 

LEAD 
MERCURY 

TRICHLORCETHY LE E 

SILVER 

LAB,lRM,NON,SID,TRU,LLW 
LAB,TRM,NON,STD,TRU,LLW 
IAB,TRM,NON,SID,TRU,LLW 
LAB,TRM,NON,STD,TRU,LLW 
LAB,TRM,NON,STD,lRU,LLW 
LAB,TRM,NON,STD,TRU,LLW 
LAB,TRM,NON,SID,TRU,LLW 
LAB,lRM, NON,SID ,mu, LLW 
LAB ,TRM, NON,sTD,TRU,LLW 
IAB,TRM,NON,STD,TRU,LLW 
LAB,TRM,NON,SlD,TRU,LLW 
LAB,TRM,NON,STD,lRU,LLW 
LAB,TRM,NON,SID,TRU,LLW 
LAB,TRM,NON,STD,TRU,LLW 
LAB,TRM,NON,SID,TRU,LLW 
LAB,TAM,NON,STD,lRU,LLW 
LAB,TRM,NON,STD,TAU,LLW 
LAB,TRM,NON,STD,TFiU,LLW 
LAB,TRM,NON,SID,TRU,LLW 
LAB,TRM,NON,SlD,TRU,LLW 
LAB,TRM, NON,SID,lRU ,LLW 
LAB ,TRM, NON, STD ,TRU, LLW 
LAB,TRM,NON,SID,TRU, LLW 
LAB,TRM,NON,SID,TRU,LLW 
HAZ,LLT,LLW,UM,TRU,TRM,NON 
HAZ, LLT, LLW, LLM,TRU,TRM, N ON 
HAZ,LLT,LLW,UM,TRU,TRM,NON 

569 
569 
569 
569 
569 
569 
569 
569 
569 
569 
569 
569 
569 
569 
569 
569 
569 
569 
569 
569 
569 
569 
569 
569 

664 
664 
664 
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59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
20 
20 
20 

ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



APPENDIX 38  

INDUSTRIALAREA IM/lRA/DD 

PERMITTED STORAGE UNllS 

EPACODES C E M  NAhE WASTE TYPE BUILDING UNIT ROOM UNKTYPE STATUS 

Do19 
Do22 
Do10 
ENDRIN 
ENDRIN 
DO01 
ENDRIN 
ENDRIN 
ENDRIN 
0004 
m 9  a 

Do08 
m 7  

0006 
0005 
m 3  
0002 
ooO1 
Do43 
DO40 
ENDRIN 
ENDRIN 
ENDRIN 
w 3 8  
ENDRIN 
Do38 
0002 

CARBON TET 
CHLOROFORM 
SELENIUM 

HAZ,LLT,LLW,LLM,TRU,TRM,NON 
HAZ ,LLT,UW,LLM,TFIU,TRM, NON 
HAZ ,LLT,LLW, LLM,TRU,TRM,NON 
HAZ ,LLT,UW,LLM,TRU,TFIM,NON 
HAZ,LLT,UW,UM,TRU,lRM,NON 

664 
664 
664 
664 
664 

MERCURY 
LEAD 

VINYL CHLORIDE 
TRICHLORCETHYLEb€ 

PYRIDIW 

PYRIDINE 

.LLW,UM,TRU,TRM,NON,LLT,HAZ,TSC,_ B 
HAZ , LLT, UW, LLM ,TRU,TRM I N ON 
HAZ,LLT,LLW,LLM,TRU,TRM,NON 
HAZ ,LLT,LLW,LLM,TRlJ,TRM,NON 
HAZ ,LLT,LLW, LLM,TRU,TRM, NON 
HAZ,LLT,LLW,LLM,TRU,TRM,NON 
HAZ,LLT,LLW,LLM,TRU,TRM,NON 
HAZ ,LLT,LLW, LLM,TRU,TRM , NON 
HAZ ,LLT,LLW,LLM,TRU,TRM, NON 
HAZ , LLT, LLW, LLM ,TRU ,TR MI N ON 
HAZ , LLT, UW,LLM ,TRU ,TRM,NON 
HAL,LLT,LLW,LLM,TRU,TRM,NON 
HAZ ,LLT,LLW, LLM,TRU,TRM I NON 
HAZ,LLT,LLW,LLM,TRU,TRM,NON 
HAZ ,LLT,LLW,LLM,TRU,TRM I N ON 
HAZ ,LLT,LLW,LLM,TRU,TRM I N ON 
LLW,LLM,TRU,TRM,NON,UT,HAL,TSC,LAB 
HAZ,LLT,LLW,UM,TRU,TRM,NON 
LLW,LIM,TRU,TRM,NON,LLT,HAZ,TSC,LAB 
LLW,LLM,TRU,TRM,NON,LLT,HAZ,TSC,LAB 
HAZ ,LLT, LLW,LLM,TAU,TRM, NON 
LLW,LLM,TRU,TRM,NON,LLT,HAZ,TSC,LAB 

664 
664 
664 
664 
664 
664 
664 
664 
664 
664 
664 
664 
664 
664 
664 

.664 
664 
664 
664 
664 
664 
664 

Pagt a 1  

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

ALL 
ALL 
ALL 
A L L .  
ALL 
m 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
RTR 
ALL 
m 
m 
ALL 
RTR 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

e 



APPENDlX3.8 

INDUSTRIALAREA IM/IRA/DD 

P E R M m D  STORAGE UN17S 

EPA CODES C E M  N4W WASE TYPE BUILDING UNIT ROOM UNITTYPE STATUS 

Do43 
Do40 
ENDRIN 
ENDRIN 
ENDRIN 
0035 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
W29 
0028 
ENDRIN 
ENDRIN 
Do22 
Do19 
Do18 
Do1 1 
0010 
ooO9 
DO08 
m 7  
wO6 

m 5  
m 4  

0003 
DO35 

VINYL CHLORIDE 
TRICHLORCETHYLEE 

MEK 

1,l -DICHLORCETHE)\E 
1,4-DICHLOROETHANE 

CHLOROFORM 
CARBON TET 
BENZENE 
SILER 
SELENIUM 
MERCURY 
LEAD 

MEK 

LLW,LLM,TRU,TRM,NON,UT,HAZ,TSC,LAB 
UW,UM,TRU,TRM,NON,UT,HAZ,TSC,LAB 
LLW,UM,TRU,TRM,NON,UT,HAZ,TSC,LAB 
UW,LLM,TRU,TRM,NON,UT,HAZ,TSC,LAB 
LLW, LLM,TRU,TRM, NONUT, HAZ,TSC, LAB 
LLW,LLM,TRU,TRM,NON,UT, WV,TSC,LAB 
LLW, UM,TRU,TRM , NON,UT, HAZ,TSC, LAB 
LLW, LLM,TRU,TRM, NON, UT,HAZ,TSC,LAB 
UW,LLM,TRU,TRM,NON,LLT,HAZ,TSC,LAB 
UW,UM,TRU,TRM,NON,UT,HAZ,TSC,LAB 
LLW, UM,TRU,TRM, NON, UT, HAZ,TSC,lAB 
UW,LLM,TRU,TRM, NON, UT,HAZ,TSC,LAB 
UW,LLM,TRU,TRM,NON,UT,HAZ:,TSC,LAB 
HAZ,LLT,UW,LLM,TRU,TRM,NON 
LLW,UM,TRU,TRM,NON,UT,HAZ,TSC,LAB 
LLW,LLM,TRU,TRM,NON,UT,HAZ,TSC,LAB 
LLW, LLM ,TRU,TRM, NON, UT, W,TSC, LAB 
LLW,LLM,TRU,TRM,NON,LLT,HAZ,TSC,LAB 
LLW,LLM,TRU,TRM,NON,UT,HAZ,TSC,LAB 
LLW,LLM,TRU,TRM, NON, UT, HAZ,TSC,LAB 
LLW,LLM,TRU,TRM , NON, UT,HAZ,TSC,LAB 
LLW,LLM,TRU,TRM,NON,LLT,HAZ,TSC,LAB 
LLW,LLM,TRU,TRM,NON,LLT,HAZ,TSC,LAB 
LLW,LLM,TRU,TRM,NON,LLT,HAZ,TSC,LAB 
LLW, LLM,TRU,TRM , NON, UT, HAZ,TSC,LAB 
LLW,LLM,TRU,TRM,NON,UT,HAZ,TSC,LAB 
WV ,LLT,LLW, LLM,lRU ,lRM,NON 

664 
664 
664 
664 
664 
664 
664 
664 
664 
664 
664 
664 
664 
664 
664 
664 
664 
664 
664 
664 
664 

664 
664 
664 
664 
664 
664 

20 
20 
20 
m 
20 
20 
20 
20 
20 
20 
20 
20 
20. 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

RTR 
RTR 
RTR 
RTR 
RTR 
RTR 
RTR 
RTR 
RTR 
RTR 
RTR 
RTR 
RTR 
ALL 
RTR 
RTR 
RTR 
RTR 
m 
m 
m 
KtR 
m 
m 
KtR 
m 
A U  

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA ') 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
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APPENDIX 3.8 

INDUSTRIAL AREA IM/IR/VDD 

PERMtllED STORAGE UNITS 

EPACOOES C)-EMNAbE WASTE TYPE BUILDING UNIT ROOM UNITTYPE STATUS 

W18 
0029 
0028 
Do38 
0040 
0043 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 

BE NENE 
1,l -DICHLORCETHEFE 
1,4-DlCHLORCETHANE 
PYFUDIFE 
TRICHLORETHYLEE 
VINYL CHLORDE 

ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
0001 
0002 
Do03 
m 5  
0006 

0007 
Do08 LEAD 
DO09 MERCURY 
0010 SELENIUM 
0011 SILVER 
0018 BENZENE 

HAZ,LLT,LLWILLM,TRU,TRM,N(3N 
W,LLT,LLW,LLM,TRU,TRM,NON . 

HAZ I LLT,LLW,LLM,TRU,TRM, NON 

FE M,TRM,FES,TRU,LLM 
I€ M,TRM,FES,TRU,LLM 
FEM,TRM,FES,TRU,LLM 
FEM,TRM,FES,lRU,LLM 
F€M,TRM,FES,TAU,LLM 
F€M,TRM,fES,TRU,LLM 
F€M,TRM,F€S,TRU,LLM 
F€M,TRM,FES,TRU,LLM 
F€M,TRM,F€S,TRU,LLM 
F€M,TRM,FES,TRU,LLM 
F€M,TRM,#S,TRU,LLM 

664 
664 
664 
707 
707 

707 
707- 
707 
707 
707 
707 
707 
707 

707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 

Pagt a 171 

20 
20 
20 
90.105 
90.105 
90.105 
90.105 
90.105 
90.105 
90.105 
90.105 
90.105 
90.105 
90.105 
90.105 
90.105 
90.106 
90.106 
90.106 
90.106 
90.106 
90.106 
90.106 
90.106 
90.106 
90.106 
90.106 

ALL 
ALL 
ALL 
1308 
1308 
1308 
1308 
1308 
1308 
1308 
1308 
1308 
1308 
1308 
1308 
1308 
MODULE-A-GB 
MODULE-A-GB 
MOD ULE-A-GB 
MODULE-A-GB 
MODULE-A-GB 
MODULE-A-GB 
MODULE-A-GB 
MODULE-A-GB 
MODULE -A-GB 
MODULE-A-GB 
MODULE-A-GB 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA ., 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A I 

A 
I 



e ' .  e 
APPENDIX 3.8 

INDU!3TRIALAREA IM/lRA/DD 

PERMllTED S T O W E  UNITS 

€PA CODES Ct€M NAE WASTE TYPE BUILDING UNIT ROOM UNITTYPE STAmS 

Do19 
Do28 
0035 
DO40 
0043 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
0001 
0002 
0003 
0005 
0006 
0007 
0008 
0009 
Do10 
Doll 
Do18 
Do19 

Do28 
Do35 

DO40 
Do43 

CARBON TET 
1,4-DICHLORETHANE 
MEK 
TRICHLORCETHYLEE 
V I M  CHLORIDE 

LEAD 
MERCURY 
SELENIUM 
SILVER 
BENZENE 
CARBON TET 
1,4-DICHLORETHANE 
MEK 
TRICHLORETHYLEE 
VINYL CHLORIDE 

F€M,TRM,f€S,TRU,LLM 
F€M,TRM,FES,TRU,LLM 

FEM,TRM,F€S,TRU,LLM 
F€M,TRM,F€S,TRU,LLM 
EM,TRM,F€S,TRU,LLM 
REM,TRM,FES,TRU,LLM 
F€M,TRM,F€S,TRU,LLM 
f€M,TRM,F€S,TRU,LLM 
F€M,TRM,F€S,TRU,LLM 
F€M,TRM,RES,TRU,LLM 
F€M,TRM,F€S,TRU,LLM,LLW 
FEM,TRM,F€S,TRU,LLM,LLW 
F€M,TRM,F€S,TRU,LLM,LLW 
f€M,TRM,F€S,TRU,LLM,LLW 
fEM,TRM,F€S,TFtU,LLM,LLW 
F€M,TRM,F€S,TRU,LLM,LLW 
F€M,TRM,F€S,TRU,LLM,LLW 
F€M,TRM,FES,TRU,LLM,LLW 
F€ M ,TRM,E S,TRU, LLM ,LLW 
F€ M,TRM, F;ES,TRU, LLM, LLW 
EM,TRM,FES,TRU,LLM,LLW 
EM,TRM,ES,TRU,LLM,LLW 
EM,TRM,ES,TFIU,LLM,LLW 
FEM,TRM,FES,TRU,LLM,LLW 
F€M,TRM,F€S,TRU,LLM,LLW 
FEM,TRM,FES,TRU,LLM,LLW 

FEM,TRM,FES,TR~J,LLM 

_ -  

707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
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, 90.106 
90.106 
90.106 
90.106 
90.106 
90.106 
90.106 
90.106 
90.106 
90.106 
90.106 
90.107 
90.107 
90.107 
90.107 
90.107 
90.107 
90.107 
90.107 
90.107 
90.107 
90.107 
90.107 
90.107 
90.107 
90.107 
90.107 

. . .. 

MODULE-A-GB 
MODULE-A-GB 
MODULE-A-GB 
MOD ULE-A-GB 
MODULE-A-GB 
MODULE-A-GB 
MODULE-A-GB 
MOD ULE-A-GB 
MODULE-A-GB 
MOD ULE-A-GB 
MODULE-A-GB 
MOD3 
MOD-J 
MOD3 
MOD-J 
MOD3 
MOD3 
MOD3 
MOD-J 
MOD3 
MOD3 
MOD3 
MOD-J 
MOD-J 
MOD-J 
MOD-J 
MOD3 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



APPENDIX3.8 

INDUSTRIAL AREA IMIIRAIDD 

* PERMITTED S T O W E  UNITS 

EPACODES C E M  N A E  WASTE TYPE BUILDING UNIT ROOM UNITTYPE STATUS 

ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
0001 
0002 
0003 
Do05 

DO06 
Do07 
m e  LEAD 
m 9  MERCURY 
Do10 SELENIUM 
0003 
wO1 
DO06 
m 5  
0002 
m 3  
0004 
m 5  
M)o6 
0007 
m e  LEAD 
0009 MERCURY 

FEM,TRM,FES,TAU,LLM,LLW 
FEM,TRM,F€S,TRU,LLM,LLW 
F€ M,TRM,F€S,TRU, LLM,LLW 
FEM,TRM,FES,TRU,LLM,LLW 
E M,TRM ,FES,TRU, LLM, LLW 
F€ M,TRM ,F€S,TRU, LLM,LLW 

F€S,EM,TRU,LLW,LAB,TRM,LLM 

FES,FIEM,TRU,LLW,LAB,TRM,UM 
ES,FIEM,TRU,LLW,LAB,TRM,LLM 

707 
707 

707 
707 
707 
707 
707 
707 ' 

707 
707 
707 
707 
707 

707 
707 
707 
707 
707 ' 
707 
707 
707 

707 
707 
707 
707 
707 
707 

90.107 
90.107 
90.107 
90.107 
90.107 
90.107 
90.146 
90.146 
90.146 
90.146 
90.146 
90.146 
90.146 
90.146 
90.146 
90.28 
90.105 
90.28 
90.20 
90.105 
90.105 
90.105 
90.105 
90.105 
90.105 
90.105 
90.105 

MOD3 
MOD3 
MOD-J 
MOD-J 
MOD-J 
MOD-J 
MOD-C-GB-C -40 
MOD-C-GB-C-40 
MOD-C-GB-C -40 
MOD-C-GB-C-40 
MOD-C-OB-C-40 
MOD-C-GB-C-40 
MOD-C-GB-C -40 
MOD-C-GB-C-40 
MOD-C-GB-C -40 
E-AND-F-HALL 
1308 
E-AND-F-HALL 
E -AND -F-HALL 
1308 
1308 
1308 
1308 
1308 
1308 
1308 
1308 

PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 



APENDIX3.8 

INDUSIRIALAREA IM/IRA/DD 

PERMITIED STORAGE UNITS 

UNITlYPE STATUS ROOM EPACODES C E M N A E  WASTE TYPE BUILDIW UNIT 

Do10 
Do1 1 
Do18 
Do19 
Do22 
Do28 
Do29 
Do35 
ENDRIN 
Do1 1 
Dol8 
Do19 
Do22 
Do28 
m 5  

DO40 
Do43 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
m 1  
wo2 
m 3  
m 5  

SELENIUM 
SILVER 
BENZENE 
CARBON TET 
CHLOROFORM 
lI4-DICHLORCETHANE 
1, l  -DICHLOROETHEW 
MEK 

SILVER 
BENZENE 
CARBON TET 
CHLOROFORM 
l14-DICHLOR(ITHANE 
MEK 
TRICHLORETHY LE E 
VINYL CHLORDE 

707 
707 
707 
707 
707 
707 
707 
707 

FES,FE M,TRU,LLW,lAB,TRM,LLM 707 
707 
707 
707 
707 
707 
707 

- 707 
707 
707 
707 
707 
707 
707 
707 

F€M,TRM,TRU,F€S,LLM,LLW 707 
F€M,TRM,TRU,F€S,LLM,LLW 707 
FEM,TRM,TRU,F€S,LLM,LLW 707 
FEM,TRM,TRU,F€S,LLM,LLW 707 

90.105 
90.105 
90.105 
90.105 
90.105 
90.105 
90.105 
90.105 
90.27 - 

90.146 
90.146 
90.146 
90.146 
90.146 
90.146 
90.146 
90.146 
90.146 
90.146 
90.146 
90.146 
90.146 
90.146 
90.147 
90.147 
90.147 
90.147 

1308 
1308 
1308 
1308 
1308 
1308 
1308 
1308 
C-AND-0-HALL 
MOD-C-GB-C-40 
MOD-C-GB-C -40 
MOD-C-GB-C-40 
MOD-C-GB-C-40 
MOD-C-GB-C-40 
MOD-C-GB-C -40 
MOD-C-GB-C -40 
MOD-C-GB-C-40 
MOD-C-GB-C -40 
MOD-C-GB-C -40 
MOD-C-GB-C-40 
M OD-C-GB-C -40 
M OD-C-GB-C -40 
MOD-C-GB-C -40 
MOD-K-GB-K-45 
MOD-K-GB-K-45 
MOD-K-GB-K -45 
MOD-K-GB-K-45 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

I 
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APPENDIX38 

INDUSTRIALAREA IM/IRA/DD 

PERMlTTED STORAGE UNrrS 

EPACODES C E M N A E  WASTE TYPE BUILDINQ UNIT ROOM UNITTYPE STATUS 

0006 
m 7  
DO08 
0009 
m10 
w11 
DO18 
DO19 
DO28 
Do35 
0040 
0043 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
0001 
0002 
0003 
0005 
0006 
0007 
wO8 
DO09 
Do10 

LEAD 
MERCURY 
SELENIUM 
SILVER 
BENZENE 
CARBON TET 
1,4-DICHLORCETHANE 
MEK 
TRICHLOROETHYLEW 
VINYL CHLORDE 

LEAD 
MERCURY 
SELENIUM 

F€M,TRM,TRU,F€S,LLM,LLW 
FE MITRMITRUl~SILLMILLW 
FEM,TRM,TRU,t€S,LLM,LLW 
FEM,TRM,TRU,FES,LLM,LLW 
FEM,TRM,TRU,FES,LLM,LLW 
FEM,TRM,TRU,FES,LLM,LLW 
FEM,TRM,TRU,FES,UM,LLW 
FEM,TRM,TRU,FES,LLM,LLW 
FEM,TRM,TRU,F€S,LLM,LLW 
FEM,TRM,TRU,FES,LLM,LLW 
F€M,TRMITRUIF€SILLMILLW 
E M,TRM,TRU,FES, LLM, LLW 
FEM,TRM,TRU,FES,LLM,LLW 
FEM,TRM,TRU,FES,LLM,LLW 
FEM,TRM,TRU,FES,LLM,LLW 
f€M,TRM,TRU,F€S,LLM,LLW 
FEM,TRM,TRU,FES,LLM,LLW 
FEM,TRM,TRU,FES,LLM,LLW 
FES,FEM,TRU,LLW,IAB,TRM,UM 
FES,FEM,TRU,LLW,LAB,TRM,UM 
FE S ,E M,TRU,LLW,lAB,TRM,UM 
FES,FEM,TRU,LLW,LAB,TRM,UM 
FES ,E M ,TRU,LLW,IAB ,TRM,UM 
F€S,F(EM,TRU,LLW,LAB,TRM,UM 
E S  ,E M,TRU,LLW,LAB,TRM ,UM 
F€ S ,E M,TRU ,LLW,LAB ,TRM,UM 
F€S,E M,TRU,LLW,lAB,TRM,UM 

707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 

Pagt 0 7  1 

90.147 
90.147 
90.147 
90.147 
90.147 
90.147 
90.147 
90.147 
90.147 
90.147 
90.147 
90.147 
90.147 
90.147 
90.147 
90.147 
90.147- 
90.147 
90.27 
90.27 
90.27 
90.27 
90.27 
90.27 
90.27 
90.27 
90.27 

MOD-K-GB-K-45 
MOD-K-GB-K-45 
MOD-K-GB-K-45 
MOD-K-GB-K-45 
MOD-K-GB-K-45 
MOD-K-GB-K -45 
MOD-K-GB-K-45 
MOD-K-GB-K-45 
MOD-K-GB-K-45 
MOD-K-GB-K-45 
MOD-K-GB-K-45 
MOD-K-GB-K-45 
MOD-K-GB-K -45 

MOD-K-GB-K-45 
MOD-K-GB-K-45 
MOD-K-GB-K-45 
MOD-K-GB-K-45 
MOD-K-GB-K-45 
C-AND-0-HALL 
C-AND-D-HALL 
C-AND-D-HALL 
C-AND -D-HALL 
C-AND-D-HALL 
C-AND-0-HALL 
C-AND-D-HALL 
C-AND-D-HALL 
C-AND-D-HALL 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA - 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

I 
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INDUSTRIAL AREA IM/IRA/DD 

PERMITIED STORAGE UNrrS 

EPACODES CHEM NAhE WASTE TYPE BUILDING UNIT ROOM UNITTYPE STATUS 

w 1 1  
DO18 
Do19 
W28 
0035 
DO40 
0043 
ENDRIN 
Do01 
Do02 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 

SILVER FES ,RE M,TRU,LLW, LAB,TRM,UM 
BENZENE E S , E  M,TRU,LLW,LAB,TRM,UM 
CARBON TET F€S ,E M,lRU,LLW,LAB,TRM,LLM 

MEK E S  ,E M,TRU,LLW, LAB,TRM,UM 
TRlCHLOFlElHYLEb€ f€S ,RE M,TRU,LLW, LAB ,TRM, U M  

ES,FEM,TRU,LLW,LAB,TRM,UM 
ES,REM,TRU,LLW,LAB,TRM,UM 
FES,EM,TRU,LLW,LAB,TRM,UM 
FES,REM,TRU,LLW,LAB,TRM,UM 
FES,REM,TRU,UW,LAB,TRM,UM 
FES,FE M,TRU,LLW,LAB ,TRM,UM 
ES,EM,TRU,LLW,LAB,TRM,LLM 

ll4-DICHLOREIHANE ES,REM,TRU,LLW,LAB,TRM,UM 

VINYL CHLORIDE FES,EM,TRU,LLW,LAB,TRM,~M 

The following abbreviations are used in this table: 
A ACtiW 
LAB Awaiting Haste type determination 
LLM Low Level Mixed wastes 
LLT 

I 

Low Level TSCA (Toxic Substances Contml Act) regulated waste 
- LLW Low Level Wsm 

MEK 2-bulanone 
NON Non- radioactive, non-hazardous wastes 
PSA Permitted Storage Area 

707 
707 
707 
707 
707 
707 

I 707 
707 
707 , 

, 707 
707 

~ 707 
707 
707 

I 

PST 
' PTA 

E M  
FES 
TRM 
TRU 
TSC 

1 

90.27 
90.27 
90.27 
90.27 
,9027 
90.27 
90.27 
90.27 
90.28 

90.28 
90.27 
90.27 
90.27 
90.27 

C-AND-D-HALL 
C-AND-D-HALL 
C-AND-D-HALL 
C-AND-D- HALL 
C-AND-D-HALL 
C-AND-D-HALL 
C-AND-D- HALL 
C-AND-D- HALL 
E-AND-F-HALL 
E-AND-F-HALL 
C-AND-D-HALL 
C-AND-D-HALL 
C-AND-D-HALL 
C-AND-D-HALL 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Permitted Storage Tank r 
Permitted Treatment Area 
Residue, mixed 
Residue 
Transuranic Mixed Hazardous Wastes 
Tmnsuranic Wastes 
Straight TSCA regulated waste 
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INDUSTRIAL AREA IM/IRA/DD 

OTHER MATERIALS OF CONCERN - RADIONUCLIDES 
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Plutonium 

Thorium 

Tritium 

Uranium 

Appendix 3.9 
Industrial Area IM/IRA/DD 

Other Materials of Concern - Radionuclides 

371 374 559 707 
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374 559 561 707 

331 334 371 374 

RADIONUCLIDE 

Americium 

H BUILDING LOCATION 
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4.0 GROUNDWATER MONITORING 

Hydrogeologic conditions at RFP were examined to describe the groundwater flow and 

identify potential contaminant transport pathways. An understanding of potential 

contaminant sources and hydrogeologic conditions at RFP provides a technical basis for 

designing a groundwater monitoring system capable of detecting constituents in 

groundwater and determining their subsequent migration. 

4.1 APPROACH 

The COPCs identified in Section 3.0 were assigned to general locations in the Industrial 
Area. Potential migration pathways from these potential source locations were analyzed 

to assess the adequacy of the existing monitoring network in the Industrial Area. 
- 

-. 

The conceptual model for groundwater flow in the upper hydrostratigraphic unit was 

refined based on an analysis of water-level elevations obtained during high (spring 1992) 

and low (fall 1992) groundwater periods. The influence of building foundations, 

permeable sandstone units, and bedrock elevations were incorporated into this analysis. 

Flow maps were generated to predict the potential migration pathways of contaminants. 

The flow maps are shown on Plates 4-1 and 4-2, which are located at the end of this 
document. 

The emphasis of this Interim MeasurdIntenm Remedial Action (TM/IRA) is on 

monitoring potential releases at the perimeter of the Industrial Area and providing early 

detection of releases. For this purpose, the locations of groundwater monitoring stations 

must take into account potential sources, the rate of groundwater flow, and 

groundwater/surface water interactions. Shallow groundwater and surface water are part 

of an interactive system at RFP, whereby some of the shallow groundwater flows out of 
the Industrial Area to ' w p s  or springs where it is evapotxanspired from hillslopes or joins 

, 



surface water. 

culverts, and 

D W F I N A L  

Groundwater and surface water is also diverted along trenches, subsurface 

storm water drains to be conveyed to surface drainages or treatment 

systems. It is also likely that some groundwater discharges at springs wi l l  seep back into 

the ground and return to the groundwater flow system. It is desirable to monitor 

groundwater from.the upper hydrostratigraphic unit before it leaves the Industrial Area 

as seeps or springs. 

The bedrock claystone that separates the upper and lower hydrostratigraphic units, where 
present, is generally considered to be a confining layer that inhibits groundwater 
migration. Pathways may exist within this confining layer as a result of weathering, 

fractured zones, and building foundations and foundation drains that have been excavated 

into bedrock. 
-_-. . 

. -."I -- - - .  

-_ . 4.2 - CONCEFIVAL GROUNDWATER FI;OW'MODEL 

The direction and velocity of groundwater flow are important factors in the evaluation 

of the groundwater monitoring network. The properties of each hydrostratigraphic unit 

are discussed in the following sections. _ _  

4.2.1 Flow in the Upper Hydrastratigraphic Unit 

The hydrostratigraphic units at RFP were defined in Section 2.2.5.1. At RFP, the upper 

hydrostratigraphic unit is considered to be the unconfined saturated mnes of the 

unconsolidated and consolidated water-bearing strata. The upper hydrostratigraphic unit 

consists of several distinct lithostratigraphic units: Rocky Flats Alluvium, colluvium, 
valley fill alluvium, landslide deposits, weathered Arapahoe and Laramie Formation 
bedrock, and all sandstone units within the Arapahoe and Laramie Formations that are 

in hydraulic connection with overlying unconsolidated surficial deposits or the ground 

surface. The lithostratigraphic units were discussed in detail in Section 2.2.4. 
I 

0 
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The weathered bedrock zone is commonly less than 15 feet thick, throughout the 6,550 
acres at RFP, but may extend to 60 feet below the top of bedrock. Its thickness depends 

on the abundance of fractures, presence of root zones, elevation relative to the water 

table, and proximity to valley bottoms (EG&G 1993a). 

4.2.1.1 Factors InnuencinP Groundwater Flow 

Groundwater flow in the upper hydrostratigraphic unit is influenced by topography, 
paleotopography, the permeability of unconsolidated surficial deposits and bedrock, and 

the distribution of the Arapahoe Formation Number 1 sandstone. Groundwater in the 

upper hydrostratigraphic unit generally flows away from paleotopographic ridges and 

along paleotopographic drainages because the subcropping bedrock is mostly claystone 

and is relatively impermeable. The paleotopographic surface somewhat mimics the 

present-day topographic surface; however, detailed investigations at OU2 and OU4 - 

revealed that local variations in the top of bedrock surface do not correspond to surface 

topography in all places. The bedrock configuration profoundly influences groundwater 

flow. 

4.2.1.2 Potentiometrk Surface MaDs 

Groundwater potentiometric surface maps of the Industrial Area were constructed for 

spring and fall 1992 for unconsolidated surfcial deposits, and are shown on Plates 4-1 

and 4-2, respectively. Water-level measurements (Appendix 4.1) were obtained from 

145 monitoring wells in and near the Industrial Area during April 1 to 6, 1992, which 

is considered a historic high-water period. An additional 78 supplemental wells were 

measured during the period from April 6 to 30, 1992. Depths to water were measured 
in 164 monitoring wells in and near the Industrial Area during October 1 to 5 ,  1992, a 

low-water period. An additional 75 supplemental wells were measured during the period 
from October 5 to 29, 1992. To construct the plates using data coll&ted over as short 
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a period as possible, most of the groundwater elevation data were drawn from the 

primary five- to sixday time periods and supplemental well data were used only if a gap 

existed in the primary data coverage. Therefore, the potentiometric surface is defined 

approximately, and groundwater contours are dashed where inferred. The water-table 

maps were constructed using principally monitoring wells completed in alluvium and 

colluvium, although the weathered bedrock is considered part of the upper 

hydrostratigraphic unit. The extent of weathering is difficult to determine from the 

lithologic descriptions in Appendix 4.1 and geologic borehole logs, so it is unclear which 

bedrock wells are completed in the upper hydrostratigraphic units. Therefore, data from 

bedrock wells were generally not used in preparing Plates 4-1 and 4-2. 

- 
~ - _- 

Groundwater levels reach their highest elevations in the spring and early summer, when 

precipitation is high and evapotranspiration is low. Groundwater levels decline during 

the remainder of the year except for periodic fluctuations in response to precipitation 

events. The spring 1992 water table elevation in the Industrial Area ranged from an 

approximate high of 6,040 feet above mean sea level (msl) in the west to an approximate! 

low of 5,905 feet msl in the east. Water levels in the saturated alluvium tend to drop 

slightly in the fall. The October 1992 water-level elevations ranged from approximately 

6,035 feet msl in the west to 5,900 feet msl in the east. 

_ -  

. _  

The areas of unsaturated alluvium increased in the fall, as indicated by comparing Plates 

4-1 and 4-2. The unsaturated areas are located predominantly on the east-west trending 

ridges of Rocky Flats Alluvium, in the east and eastcentral portion of the Industrial 

Area. Limited areas of hillside colluvium were also unsaturated in the fall, southeast and 

northeast of the Industrial Area. The shape of the unsaturated a r a  in the eastern 

Industrial Area in fall 1992 is caused by the influence of bedrock topography and 

mitigative actions such as the french drain in OUl and the interceptor trench system in 

OU4. Groundwater collects in depressions and small channels in the bedrock surface that 

may act as conduits, leaving many higher areas unsaturated, as shown in Figure 4-1. 
. .  

0 
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The Arapahoe Formation Number 1 sandstone can be a conduit for groundwater flow 

beneath the unsaturated alluvium and bedrock. The sandstone provides groundwater to 

the hillside colluvium southeast of the Industrial area. In other areas, weathered bedrock 

may be a source or sink for groundwater, so the unsaturated zones do not represent no- 

flow boundaries. 

Groundwater flows perpendicular to the water table contours in an isotropic medium. 

The arrows on Plates 4-1 and 4-2 indicate that flow is generally eastward. However, 

groundwater flows to the north along the northern perimeter of the Industrial Area and 

to the south along the southern boundary. A p a l d r a i n a g e  imparts a northeasterly 

component to flow east of Building 374; groundwater northwest of Buildings 566 and 559 

is expected to flow north-northwest. A south-trending paleodrainage exists south of 

Building 881. A third pa ld ra inage  trends east in the vicinity of Building 991. 

Groundwater flow in colluvium is characterized by steep hydraulic gradient values, on 

the order of 0.13 feet per. foot (ft/ft), toward stream drainages and a highly variable 

saturated thickness controlled by bedrock topography and proximity to recharge sources 

(e.g., subsurface discharge from the Rocky Flats Alluvium.) Colluvium recharges valley 

fill alluvium; groundwater is then expected to flow parallel to stream flow and eventually 

discharge to surface water. 

4.2.1.3 Hvdraulic Conductivity 

The suficial geologic materials are among the more permeable units at RFP. The 

geometric mean of measured hydraulic conductivity vdues in the Rocky Flats Alluvium 

is approximately lo4 centimeters per second (cm/sec) (EG&G 1993b). The geometric 

means of measured hydraulic conductivities in valley fill alluvium are approximately l o 3  

cm/sec for Woman Creek alluvium, and 104 cm/sec for Walnut Creek alluvium 

(EG&G 1993b). The geometric mean is a useful approximation because of the 

Rayclcd 
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logarithmic distribution of hydraulic conductivity values. The measured hydraulic 

conductivity values, which exhibit a wide range because of the diverse nature of the 

individual geologic units, along with geometric mean values for specific units, are given 
in Table 4-1. 

weathered bedrock 

TABLE 4-1 
Industrial Area IM/IRA/DD 

Hydraulic Conductivity Values of the Upper Hydrostratigraphic Unit 

5 x 10' to 3 x 10' or 
leSS 

OU1 slug tests (measured) 

GEOLOGIC UNIT 

Rocky Flats Alluvium 

Rocky Flats Alluvium 

subcropping Arapahoe 
Fm Sandstone 

valley fill alluvium, 
Woman Creek 

valley fill alluvium, 
Walnut Creek 

Rocky Flats Alluvium, 
colluvium, Woman Creek 
valley fill alluvium 

Arapahoe Fm Number 1 
sandstone 

Rocky Flats Alluvium + 
Fm Number 1 sandstone 
subcropping Arapahoe 

weathered bedrock 

HYDRAULIC SOURCE REMARKS 
CONDUCl-MTY 

( C d S e C )  

I l x l o '  I (EG&G 1993b) I (geometric mean) 
1 I I 

1 x 10' RFP Site Environmental (average) 
Monitoring Repon 
(EG&G 1991) 

RFP Site Environmental (average) 

(EG&G 1991) 

I 

~ _ _  1 x 10' 
I Monitoring RepoH 

1 x 103 (EG&G 1993b) (geometric mean) 

1 x lo' (EG&G 1993b) (geometric mean) 

9 x 10' to 2.9.x 1C2 ... OU1 Phase DI RFI/RI 
field hvestigation 

(measured range) 

4.9 x lob to 6.2 x lo4 multiple well pump 
testing in ou2 
o u 2  Phase LI RFIM 
field investigation 

(measured range) 

(measured range) 
I , 3.9 x 10' to 1.24 
I 

lob to 10' Well Evaluation Rcpon 
fEG&G 1993al 

NOW: 

Fm Fomution 

- 
S d r e s  - ccnlimclcn pet vcond OU - operable UNC 

RFP - Rocky R ~ I J  Phnt 

4-7 R e c ) . C k d  
, 
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4.2.2 Flow in the Lower Hydrostratigraphic Unit 

GEOLOGIC UNIT 

unweathered bedrock 
sandstone 

DRAm FINAL 

HYDRAULIC SOURCE REMARKS 
c o m u m m  

( C d = 4  

1 x 106 RFP Site Environmemal (average) 
Rcpon (EG&G 1993c) 

The lower hydrostratigraphic unit is composed of unweathered bedrock of the Arapahoe 
and Laramie Formations. Groundwater flow in the lower hydrostratigraphic unit is to 

the east, generally in the Same direction as the dip of the bedrock strata. 

~ ~ ~ - ~ 

weathered and unweathered 1 iv to 1 0 7  

claystone 

unweathered claystone bedrock 1 x lP to lod 

unweathered bedrock 2.4 x l@ to 4.5 x 
106 

The lower hydrostratigraphic unit hydraulic conductivities are generally lower than those 

of the overlying upper hydrostratigraphic unit. Reported hydraulic conductivity values 

RFP Site Environmental _ _  
Repon (EG&G 1993c) 

Well Evaluation Repon 
(EG&G 1993a) 

Groundwaer Protection packer tests 
and Monitoring Program 
Plan (EG&G 19933) 

are given -in Table 4-2. 

TABLE 4-2 
Industrial Area IM/IRA/DD 

Hydraulic Conductivity Values of the Lower Hydrostratigraphic Unit 

The hydraulic conductivities of unweathered bedrock generally range from 1 x lo8 to 1 

x 104 cm/sec (3 x los to 3 x lo3 feet per day [Wday]). The Laramie Formation 

sandstones are expected to have hydraulic conductivities between those of the Number 

1 sandstone and the unweathered siltstones and claystones. The Laramie Formation 

sandstones are approximately 15 feet thick or less, except where these' sandstone channel 
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deposits are stacked or coalesced. Generally, these sandstones are laterally 

discontinuous. 

4.2.3 Flow in the Laramie-Fox Hills Aquifer 

Below RFP, groundwater in the Laramie-Fox Hills aquifer flows from the outcrop 

recharge area west of RFP to deeper parts of the aquifer to the east (Robson et al. 1981). 

The hydraulic gradient is approximately 0.025 Wft to the east. The avenge hydraulic 

conductivity measured northeast of RFP ranges from 0.01 to 0.04 Wday (3.5 x lod to 

1.4 x lo5 cm/sec) (Robson 1983). 

4.2.4 Vertical Groundwater Flow 

Groundwater at RFP has both horizontal and vertical components of flow. The direction 

of vertical flow (downward or upward) and degree of hydraulic connection between 

lithostratigraphic or hydrostratigraphic units is important in evaluating potential pathways. 

4.2.4.1 Vertical Hvdraulic Gradients 
.. . 

Downward vertical gradients have been documented in the Industrial Area topographic 

highs (EG&G 1993a). The 1993 Well Evaluufion Repon examined cross sections and 

well cluster hydrographs to assess the hydraulic connection and hydraulic gradients 

between alluvial and bedrock wells. The spring 1992 water levels in wells in the 

unconsolidated surficial deposits were higher than those in the bedrock wells, indicating 

a downward vertical gradient in the central Industrial Area. 

Upward hydraulic gradients were identified in well clusters located in the topographically 

low areas neat  the bottoms of drainages (EG&G 1993a). Data were limited but suggest 

that groundwater in the bedrock may recharge unconsolidated surficial deposits in stream 
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drainages, as schematically shown in Figure 4-2. Because vertical hydraulic connection 

between bedrock and alluvium is relatively poor, flow volume is likely to be limited 

(EG&G 1993a). Most well cluster hydrographs showed poor hydraulic connection 

between the bedrock and unconsolidated surficial deposits. The study concluded that the 

deeper hydrosmtigraphic units at RFP (typically greater than 100 feet deep) are generally 

not in direct hydraulic connection with the upper hydrostratigraphic unit @G&G 1993a). 

This lack of direct hydraulic connection indicates that groundwater from the upper 

hydrostratigraphic unit will not quickly nor easily migrate downward to the lower 

hydrostratigraphic unit, despite downward vertical gradients. 

Vertical hydraulic gradient values on the order of 0.79 to 1.05 Wft have been estimated 

between the colluvium and bedrock sandstones at OU1 (EG&G 1993d). The amount of 

flow through claystone is assumed to be small, based on the fine-grained lithology and 

limited occurrence of fractures atdepth observed in cores. Fracturing, where evident, 

is most abundant in the weathered bedrock zone. Cores from brings in the 199111992 

site-wide drilling program indicate that fractures (1) occurred individually and in discrete 

zones, (2) were often oblique to near  vertical, (3) exhibited iron-staining in the upper 

portion of the bedrock, and (4) appear& to der- wi$ depth. 

Regional water-level elevations indicate that a strong downward vertical gradient also 

exists between the upper hydrostratigraphic unit and the Laramie-Fox Hills aquifer. In 

the RFP area, the potentiometric surface in the Laramie-Fox Hills aquifer is 50 to 100 

feet lower than the water level in the overlying aIIuvium (Robson et al. 1981). However, 

the thick Laramie Formation claystone and siltstone prevent direct connection between 

surfkid groundwater and the Laramie-Fox Hills aquifer. 

Apparent vertical hydraulic gradients based on differences in water levels within adjacent 

wells can be a result, in part, of differences in hydraulic conductivity of the strata 

encountered and/or confining layers penetrated by the deeper screened well. If there is 
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limited hydraulic communication between the strata in which the wells are completed, 

the flow of water between the strata may be insignificant despite apparent vertical 

hydraulic gradients. 

4.2.4.2 Vertical Hvdra ulic con ductivitis 

Vertical hydraulic conductivity values may be three to 10 times less than horizontal 

hydraulic conductivity.values in clays and shales (Freeze and Cherry 1979). Therefore, 

the vertical hydraulic conductivity of the lower hydrostratigraphic unit bedrock strata 

could be on the order of 1 x lo9 to 1 x lo-’ cm/sec (3 x 104 to 3 x 104 ft/day). 

Although fracturing and more permeable zones could contribute to higher vertical 

conductivities than estimated, the low vertical hydraulic conductivities and the adsorptive 

properties of clay materials are expected to retard the downward movement of chemical 

constituents. 

4.2.5 Groundwater/Surface Water Interaction 

The interrelationship of surface water and groundwater is an important consideration for 

environmental monitoring at RFP. Groundwater from the upper hydrostratigraphic unit 

discharges at springs and seeps on the hillsides of the Industrial Area at the contact 

between the alluvium and bedrock and where shallow sandstones crop out in the 

drainages. Seeps and associated wetlands are indicated on Plates 4-1 and 4-2, based on 
US. Geological Survey (USGS) 1:24,000 scale mapping, circa 1980. Water at seeps is 

either consumed by evapotranspiration or flows downslope as surface flow or through 

colluvial deposits to south Walnut or Woman creeks. A conceptual cross section, 

showing surface water infiltration on topographic highs and discharge at seeps and 

springs, is shown in Figure 4-3. 
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4.3 EXISTING MONITORING PROGRAMS 

Groundwater monitoring is one component of the larger RFP groundwater program. The 

objectives of the overall groundwater program are as follows: 

Prevent further degradation of theapper hydrostratigraphic unit. 

Ensure compliance with regulations. 

Clan up existing contamination. 

Monitor existing conditions. 

The groundwater monitoring program at RFP is largely defined by regulatory 

requirements. Groundwater monitoring is performed under several different programs, 

which are conceptually linked under the Groundwater Protection and Monitoring Program 

(GPMP). The GPMP implements a groundwater monitoring plan designed to satisfy a 

wide array of regulatory requirements, including DOE Order 5400.1, RCRA, and 

CERCLA. Additional requirements are specified by the IAG, the AIP, and other 

applicable regulations. 

4.3.1 Purposes for Groundwater Monitoring 

The purposes of the RFP groundwater monitoring program are to determine background 

analyte values, measure the concentrations of hazardous and nonhazardous constituents, 

and assess the rate of movement and extent of any contaminant plumes. Wells in the 

monitoring program are divided into six subsets on the basis of purpose and regulatory 

requirements. These subsets, along with their monitoring objectives, are as follows: 

0 Background Monitoring - to detect levels of chemical constituents in groundwater 

at locations not affected by RFP activities. Background monitoring was 

terminated in September 1993. 

(-0 h:\~\flts\im-in\pd\satia1.4 08/1S/W 4- 14 RCCyCkd 
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0 RCRA Regulatory Monitoring - to monitor the upper hydrostratigraphic unit 

within and immediately adjacent to a RCRA OU. 

0 RCRA Characterization Monitoring - to characterize and/or monitor 

hydrostratigraphic units other than the upper hydrostratigraphic unit at or near 
RCRA units. 

e CERCLA Monitoring - to character& groundwater and the extent and movement 

of constituents as part of remedial investigation/feasibility study (RI/FS) activities 

in compliance with CERCLA remediation requirements. 

I 

0 Boundary Monitoring - to monitor groundwater movement and quality at the RFP 
boundaries, downgradient of RFP affected areas. 

0 Special Purpose Monitoring - includes other wells installed at the RFP that are 

used to characterize groundwater and hydrogeology for a variety of purposes. 

4.3.2 Wells Monitored and Sampling Frequency 

As of November 1993, there were 371 active wells and 84 piezometers in the RFP 
groundwater monitoring network (EG&G 19934). An additional 196 wells were inactive 

or had been abandoned since the first monitoring wells were installed in the 1950s. One 

hundred fifty-five active wells and piezometers are located in the Industrial Area. 

Water-level measurements are obtained each quarter for every one of the 455 active wells 

and piezometers, and monthly in approximately 95 wells and piezometers. Groundwater 

samples have been collected quarterly from all active wells in the monitoring network. 

During fiscal year 1995, many wells will be sampled semiannually. Table 4-3 lists each 

monitoring well in the Industrial Area (as of October 14, 1993), the status of the well 
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TABLE 4-3 
Industrial Area IM/IRA/DD 

Status of Monitoring Wells in the Industrial Area at Rocky Plats Plant 
October 14,1993 

WELL mATB S A T @  GENERAL WELL WEU.  S. COMPLITION HYD. SURFACBTOPOF T D  TOP B m  TOP 
NAME NORTH EAST AREA STATUS CLASS FR UNm/LR'H . U N m  ELEV. CASINO CSO SCRN SCRN BEDROCK 

(12557' C~\wp\flets\im-te\pd\teble4 -3.wM 13 -Aug-94 a 
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TABLE 4-3 

Ioduslrial Area IM/IRA/DD 
Status of Mooiloring Wells in Ihe Ioduslrial Area a1 Rocky Plats Plant 

October 14, 1993 
WELL STATE STATE GENERAL WELL WELL S. COMPLETION HYD. SURFACETOPOF TD TOP BOT TOP 
NAME NOWH EAR AREA STATUS CLASS FR UNtTiLKH UNK @LEV. CASINO CSO SCRN SCRN BEDROCK 

(123~3) h:\wp\flabum-te\pd\teble4 -3 .wM 13 -Aug-94 2 d7 Recycled 
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TABLE 4-3  

Industrial Area IM/IRA/DD 
Status of Monitoring Wells in the Industrial Area at Rocky Flats PhIIt 

October 14, 1993 
WELL STATE STATE GENERAL WELL WELL S. COMPLITION HYD. SURFACETOPOF T D  TOP BUT TOP 
NAME NORTH EAST AREA STATUS CLASS FR UNIX'LIX'H UNm ELEV. CASINO CSG SCRN SCRN BEDROCK 

STATE N O M H  = atak planemodinater, Notlhmg. 
STATE EAST = IUIC plane oxrdinakr,  Ensting. 

OPWL = original proceu waste l i e  
PA - Prottctd Area 

WELL MSSIFICATION:  
RCRA-C - RCRA characterization monitoring mlh- in.-rmation used IO determine the rate and cxknt of migration a. .  a d o u c  waste 
RCRA-S = mnitoring wclh used fa RCRA statistical amparisDna 140 CFR 265.9yb) and 265.94(a)(2)(11)] 
CERCLA = monitoring wells qsifial in RFI/Rl m r k  plana. lnduslrial Area lM/lRAcharactmzatPn wclhwill co~nvcrl k~ "Plant Protection" wdh. 

s. m. = sampling fmquency 
Q = quarterly N = not sampld 

HYDROSTRATIGRAPHIC UNIT: 
U = upper 
L = lower 

(123v3) h:\wp\flab~rn-ta\pd\tableli3.wM 13 -Aug-94 6 d7 Aecycled 
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TABLE 4-3 

Industrial Area IWIRlVDD 
Status of Monitoring Wells in the Industrial Area at Rocky Plats Plant 

October 14, 1993 
WELL STATE STATE GENERAL WELL WELL S. COMPLETION HYD. SURFACETOPOF T D  TOP BOT TOP 
NAME NOKTH EAST AREA STATUS CLASS FR UNn/LlTH UNK ELEV. CASINO CSO SCRN SCRN BEDROCK 

I I 

SURFACE ELEV. - ekvatbn of land urfacc at well head. h feet above mem aca Icvcl. 
TOP OF CASING = clcvatbn of top of well casing, n f a t  above mean aca Icvd. 
T D  - localdcptholccamg, m m r d  in feet k b w g m u n d  rurfacc. 
TOP SCRN - opofscrccncd interval, mcaplrd in feet kbwground surface 
BOT SCRN - boltomof weaned mtcrval, memured m feet k b w g m u n d  urfacc. 
TOP BEDROCK - opof  bedrock, m m r c d  in feet k b w g m u n d  surface. 

COMPLEXION U N r L n H O U X i Y  L. rock type in uhirh well It scrccnd: 
Ku - Crckmus a d s t o n e  

Kult = Crclacaour c l a m  siltstone 
Kuc Qeuraour clayey amdsmnc 
Krlrt - Qclacmus sandy clajslonc 
bit= Orctaceour siltstone 
Ksl~&t - Qetacaoursiltyclayltonc 
film 0 Oelacaous silty mdrtonc  
bit= Crelacaour a d y s i l b t o n c  
Qa - Quatcmruyallrvium 
Oc - Quatcrnarycollwium 
Qrf - Quaternary Rocky Ffab Alluvium 

Kcht - crclaccous clayltone 

P 
N 
N 
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(active, inactive, or abandoned), the program to which the well belongs (RCRA, 

CERCLA, Background, Boundary, or Special Purpose) and the frequency of sampling 

(quarterly or not sampled). All active wells are measured for water levels but may or 

may not be sampled. 

The monitoring well network undergoes constant evaluation to determine the most 

effective approach to sampling groundwater at RFP. This evaluation takes into account 

current regulations and streamlines the sampling program to meet those requirements in 

the most efficient manner. 

4.3.3 A ~ l y t ~  

Every monitoring well in the sampling network is subject to the same suite of analytes. 

The analytical constituents have been selected based on EPA and CDH requirements, 

technical needs, and the history of operations at RFP. The practice of sampling all wells 

for the same analytical suite has be& reviewed (EG&G 1993a) and recommendations 

have been made to consider reducing wells to location-specific analytical suites, where 

appropriate. 

The RFP standard analytical suite for groundwater samples consists of the following 

analytes and analyte groups: 

TCL VOCs; 

nitratelnitrite as nitrogen; 

tritium, plutonium, americium (total); 

water quality parameters (indicators, field parameters, and selected anions); 

gross alpha, gross beta, uranium, cesium, radium, and strontium (dissolved); 

CLP TAL standard and additional metals (dissolved); 

(wpwpl) b:\vp\ll.tAho-irm\pd\~tica.4 08/13/94 4-23 R a y c k d  
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e cyanide; and 

e orthophosphate. 

This standard suite is itemized in more detail in Table 4-4. SVOCs are analyzed ody 

during the first quarter after installation of a new well. 

4.3.4 Sampling Procedures 

The SOP for groundwater sampling (EG&G 1992a) describes the procedures required 

for the collection of all groundwater samples. The procedures are designed to 

avoid contamination of groundwater samples by foreign materials, ensure representative 

samples, minimize the potential for cross-contamination of samples or wells, and ensure 

reproducibility of results. Limited sample volumes are sometimes available because of 

the low yield of the water-bearing formations at RFP. For this reason, the analyses are 

prioritized and samples for each analytical method are collected in consistently the Same 

order. 

4.4 PATHWAY ANALYSIS - -  

The following sections evaluate the potential for the upper and lower hydrostratigraphic 

units to act as pathways for contaminant transport. 

4.4.1 Upper Hydrostratigraphic Unit as a Pathway 

The upper hydrostratigraphic unit may be a pathway for transport of contaminants 

released at ground surface or in the shallow subsurface. Chemical constituents from 

suficial spills may be leached through the permeable surficial soils to the water table, 

by infiltrating precipitation. Upon reaching the water table, groundwater flows in the 
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TABLE 4-4 
Industrial Area IM/IRA/DD 

Chemical Constituents Monitored in Groundwater at Rocky Flats Plant 
Met& 
Cesium (Cs) 
Lithium (Liy 
Molybdenum (Mo) 
Strontium (Sr) 
Ti (SnY 

Tarzet Analvte List 
Aluminum (AI) 
Antimony (Sb) 
Arsenic (As) 
Barium @a) 
Beryllium (Be) 

Cadmium (Cd) 
Calcium (Ca) 
Chromium (Cr) 
Cobalt (Co) . 
Iron (Fe) 
Lead (Pb) 
Magnesium (Mg) 
Manganese (Mn) 
Mercury (Hg) 
Nickel mi) 
Potassium (K) 
Selenium (Se) 
Silver (Ag) 
Sodium ma) 
Thallium (TI) 
Vanadium or) 
Zinc (zn) 

Organics' 
Tarzet ComDound List-Volatiles 
Chloromethane (CH,CI) 
Bromomethane (CH,Br) 
V iy l  Chloride (GH,Cl) 
Chloroethane (GH,CI) 
Methylene Chloride (CH,CI) 
Acetone 
Carbon Disulfide 
1.1-Dichloroethane (1,l -DCA) ' 

1,l-Dichloroethene (1.1-DCE) 
trans 1,2-Dichloroethene 
1,2-DichIoroethene (total) (total 1.2- 
DCE) 
Chloroform (CHC1,) 
1,2-Dichloroethane (1.2-DCA) 
2-Butanone (MEK) 
1,l ,l-Trichloroethane (1.1.1-TCA) 
Carbon Tetrachloride (CCl,) 
Vinyl Acetate 
Bromodichloromethane 
1,1,2,2,-TetrachIoroethane 

trans-l,3-Dichloropropene 
Trichloroethene (TCE) 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform (CBrJ 
2-Hexanone 
4-Methyl-2-pentanoae 
Tetrachlorethene (PCE) 
Toluene (C,HJ 
Chlorobenzene (C,H,CI) 
Ethyl Benzene 
Styrene 

1,2-Dichloroprop~~ (1.2-DCP) 

Radioouclidesb 
Gross Alpha 
Gross Beta 
Uranium-233, -234,-235, and -238 
Americium-241 
Plutonium-239, -240 
Strontium-89, -W 
Cesium-137 
Tritium (H-3) 
Radium-226, -228' 

Indicators 
Total Dissolved Solids (TDS) 

Field Parameters 

Specific Conductance 
Temperature 
Dissolved Oxygen 
Alkalinity 

.pH 

Anions 
Carbonate (CO,) 
Bicarbonate (HCO,) 
Chloride (C1) 
Sulfate (SO,) 
NitrateMitrite (NO,/NO, as N) 
Cyanide (CN)& 
Fluoride (F) 
Orthophosphates (PO,) 

Total Xylenes 

a. Not analyzed in back round samples in 1989. 
b. Dissolved radionuclicks replaces total radionuclides (exce t tritium) be inning with the third quarter 1987; 

however total. 5 and Am were collected s e n g  in thir! quarter 1 9 8  
c. Before ld89, lithium was only analyzed dunng fourth quarter 1987 and'first quarter 1988. 
d. Not analyzed before 1989. 
e. Strontium-89, -90 was not analyzed during first quarter 1988. 
f. Not analyzed before 1989 and onl analyzed if ross alpha exceeds 5 pCi/l. 
g. Cyanide was not analyzed during fkrth quarter4987. 

Total suspended solids and phosphate were analyzed in 1986 only; orthophosphates were analyzed in 1990 and 
in 1991. 
Chromium (VI) was analyzed during fourth quarter 1987 only. 

(90 h:\prpul.t~\im-in\pdl1ia1.4 08/13/54 4-25 , 
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directions discussed in Section 4.2.1. Water from the upper hydrostratigraphic unit may 

evaporate or seep out to become surface water at the wetland/seep locations indicated on 

Plates 4-1 and 4-2. A lesser amount of groundwater also infdtrates into the lower 

hydrostratigraphic unit. 

4.4.2 Lower Hydrostratigraphic Unit as a Pathway 

Several factors must be considered in the analysis of the lower hydrostratigraphic unit 

as a potential contaminant pathway. The low hydraulic conductivity and high adsorptive 

properties of the Arapahoe/Laramie Formation claystone and siltstone may preclude them 

from consideration as a significant contaminant pathway. However, the sandstone units 

have higher permeabilities and documented-&ntamination (EG&G 1993e). The OU2 

RFI/RIs concluded that the bedrock pathways are incomplete. However, building footing 

drains that are completed in bedrock (not a concern in the vicinity of OU2) may provide 

channels for UBC through bedrock in the Industrial Area. Proposed monitoring of 

building sumps and footing drains is described in Section 7.6. 

The bedrock was investigated as a Ktential exposure - . pathway during OU2 RI/RFI 
activities. The study indicated that the pathway in the lower hydrostratigraphic unit was 

considered to be incomplete for the OU2 area. However, chlorinated hydrocarbons such 

as carbon tetrachloride, tetrachloroethene (PCE), and trichloroethene (TCE) were 

detected in both the lower hydrostratigraphic sandstone units and the upper 

hydrostratigraphic unit (EG&G 1993b). Potential sources of contamination to the lower 

hydrostratigraphic unit were believed to be limited to secondary contaminant plumes in 

the upper hydrostratigraphic unit. Two scenarios for contaminant migration to the lower 

hydrostratigraphic unit were investigated: (1) lateral migration of contaminants from the 

upper hydrostratigraphic unit to discharge points beneath the colluvium along Woman 

Creek with recharge from the colluvium to subcropping Laramie Formation sandstone 

units, and (2) vertical migration of contamination from the upper hydrostratigraphic unit 
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to the sandstones in the lower hydrostratigraphic unit, where Laramie Formation 

sandstones are in vertical proximity to the upper aquifer. Contamination of the bedrock 

was believed to be associated with scenario 1, which is an upper aquifer exposure 

5 

pathway. 

The low permeability and discontinuous nature of the Laramie Foundation sandstones 

suggest that there is no viable migration pathway for contaminants in the sandstones to 

reach ground surface, although data on the spatial distribution of the sandstones are not 

complete and highly fractured areas of claystone could allow vertical migration of dense 

nonaqueous-phase liquids (DNAPLs). The lower hydrostratigraphic unit should not be 

completely ruled out as a potential migration pathway. However, the thickness and low 

vertical hydraulic conductivity of the Laramie Formation will likely impede the 

downward movement of chemical constituents and prevent contamination of the 

Laramie-Fox Hills aquifer. 

The lower hydrostratigraphic unit is being investigated as part of the studies at various 

OUs in the Industrial Area. Any parallel investigation of the lower hydrostratigraphic 

unit is beyond the scope of the IM/IRA. As discussed more completely in Section 9.0, 
groundwater monitoring for this IM/IRA will focus on the upper hydrostratigraphic unit 

in the immediate vicinity of D&D activities. In the unlikely event of a contaminant 

release to groundwater during D&D, the preprogrammed response (Section 9.5.1) will 

initiate an investigation into the source of contamination observed in groundwater, as 

necessary. Depending on the location, amount, and type of contamination released, the 

investigation may include potential pathways in the lower hydrostratigraphic unit. Any 
investigation of the lower hydrostratigraphic unit that is required will be coordinated by 

the appropriate OU program. 



4.5 . SUMMARY OF EXISTING DATA 

Analytical data and existing reports were evaluated for development of the IM/TRA 

groundwater monitoring program. Existing data and reports are summarized in this 

section. Some of the analytical data presented represent unvdidated results. 

4.5.1 Ex is t i i  Reports 

Groundwater sampling results are reported under the respective sampling programs, and 

the information is entered into the Rocky Flats Environmental Database System 

(RFEDS). The four pnmaxy reports that contain RFP groundwater data are (1) the 

Rocky Flats Plum Site Environmental Repon, January through December 1992 (EG&G 

1993c), which is required by DOE and has been published for approximately 20 years, 

(2) the Annual RCRA Groundwater Monitoring Repon for Regulated Units at Rocky Flats 

Plant (EG&G 19930, (3) the Find Background Geochemical Characterizaion Repon 

(EG&G 1992b), and (4) the recent Well Evaluation Repon (EG&G 1993a). 

The Annual RCRA Groundwater Reports only address the RCRA Interim Status regulated 

units that require groundwater monitoring. These are the Solar Ponds (OU4), the Present 

Landfill (OW), and West Spray Field (OUll). Various other reports are produced for 

RCRA and CERCLA investigations and remedial activities. 

The Well Evaluan'on Repon (EG&G 1993a) examined groundwater geochemical data to 

determine the site-wide extent, magnitude, spatid distribution, and temporal variation of 

contaminant distributions in groundwater at RFP. Concentration contour maps for 

selected analytes were presented in the Well Evaluation Repon using data from the spring 

and fall of 1990 and 1992. Monitoring wells in active RCRA, CERCLA, and 

background programs were analyzed during those sampling rounds. The eastern portion 

. 

' 
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of the Industrial Area was covered in detail, but relatively few groundwater samples were 

collected for analysis in the west and central portions of the Industrial kea. 

The contour maps in the Well Evaluation Repon (EG&G 1993a) displayed the I 

concentrations of lithium, Selenium, gross alpha, gross beta, uranium-233, uranium-234, 

plutonium-239, plutonium-240, americium-241, TCE, PCE, total VOCs, TDS, nitrate 

plus nitrite, and sulfate. Separate concentration contour maps were prepared for wells 

installed in unconsolidated surficial deposits and in shallow bedrock. For this purpose, 

shallow bedrock wells were defined as wells in which the top of the screened interval is 

within the upper 40 feet of bedrock. This internal of bedrock includes.the weathered 

portion, where most bedrock contamination is thought to-occur @G&G 1993a). 

The distribution of contaminants in groundwater from alluvial wells was compared with 

that from shallow (less than 40 feet) bedrock wells. The distributions were correlative, 

and ”most well-defined groundwater contaminant plumes exist in both the unconsolidated 

surficial deposits and in bedrock” (EG&G 1993a). Groundwater concentrations of 

lithium, TCE, TDS, and nitrate plus nitrite were often higher in bedrock groundwater 

than in alluvial groundwater. This suggests that the alluvial and shallow bedrock units 

are in hydraulic connection, and that hydraulic gradients, at least locally, may be 

downward. Higher PCE and TCE in bedrock groundwater could indicate the presence 

of DNAPL in the bedrock. 

The Well Evaluion Report did not incorporate all of the data for wells in the Industrial 

Area. Some of the piezometers are not sampled regularly, and other groundwater data 

were screened from consideration. The fact that high concentrations of analytes are not 

observed in the western and west-central Industrial Area may be attributable to lack of 

data, rather than lack of chemical constituents. 
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4.5.2 Analytical Results, Previous Groundwater Sampling 

To better characterize groundwater chemistry in the Industrial Area, RFEDS data for 

piezometers installed in 1989 were examined as part of this IM/IRA. The piezometers 

had been initially installed for the purpose of collecting groundwater level measurements 

to determine hydraulic gradients at RFP, and thus were classified as piezometers rather 

than wells. However, groundwater samples had been collected from piezometers under 

the Environmental Monitoring and Assessment Division (EMAD), GPMP, OU9 RFI/RI, 

and surface water programs in 1989, 1990, and 1991. From this data set, the chemical 

constituents detected during the 1991 sampling event from each piezometer are tabulated 

in Appendices 4.2, 4.3, and 4.4. 

, 

4.5.3 Analytical Results, IM/IRA Special Purpose Well Sampling Event 

Special purpose groundwater monitoring wells and piezometers in the Industrial Area 

were sampled for Industrial Area IM/IRA characterization during November and 

December 1993. Analytical results for dissolved metals from 22 wells (presented in 

Table 4 - 3 ,  total metals from 21 wells (Table 4-6), and SVOCs from 29 wells (Table 4-7) 

were received. Analytical results for volatile organic compounds from 35 wells are 

presented in Table 4-8 and Figure 4-4. Results for total and dissolved radionuclides from 

32 and 24 wells, respectively, are presented in Table 4-9. Figure 4-5 presents results 

of total gross alpha and total gross beta for 21 Industrial Area wells. . 

4.5.4 Additional Data 

Existing data regarding UBC and footing drain sampling are also relevant to groundwater 

in the Industrial Area. The potential for UBC was identified at 31 buildings in the 

Industrial Area, according to the Historical Release Repon (HRR) (EG&G 1992~). Soil 

and/or groundwater beneath the identified buildings may have become contaminated as 
. .  
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TABLE 4-5 

lndustrtl &a IY/IRUDD 
G r w n d w d a  Analytical Results from Industrial Area Yonitoring W d b  

4th Quarter 1993. SpecLl Purpor WeUs - Dissolved Yetab 

(12- h:\wp\flats\leblse\t4-dmet.wkl 12- Aug-94 2 of 4 
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TABLE 4-5 

lndustrtl ker IY/IFWDD 
Groundwata AnJytkd R e c u l t .  from Indu8tri.l Area Monitoring W d l .  

4th Quarter 1993. Specnl Purpor  Wells - Dindvsd Uetal. 

' .  e 
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TABLE 4-5 
kdu. t r l l  &a IUllRAJDD 

Ciroundmtr Andyticd Result. from Industrial k o a  Monitoring W d h  
4th Quartor leS3. SpecLl Purp0.e Wells - Dindvod M e t a l .  

‘.. 0 

I (40 I I <4u I ALUMINUM <40 
AHnMONY <38 t38 e36 I 4 6  
pRseclc t2W <2w 22 B <2w 
BARIUM 153 B 228 107 B I 69.8 B 
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TABLE 4-6 
lndurtrhl Area lM/liUlDD 

&oundwater AnaJyticd Aeodt.  from Indudd Area Monitoring Wells 
4th Qmrter 1993, Spedd P u ~ ~ o ~ o  Wdl. - Totel Metnl~ 

- 0  
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TABLE 4-6 
Industrial Are8 IM/IRA/DD 

Groundwater Arulylltd R a s u l t s  from Industdd Area Monitoring Wellr 
4th Quarter 1993, Spedd P u r p o ~  Wells - TOW Metal .  

- 0  
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TABLE 4-6 
Industrial A r u  IM/lRAIDD 

4th Qwfter 1993. Spedal Pufpo8e Well. - TOW Metal8 
Qmundwater Aruly4c.l Rerulb from Induotrial Area Monitoring Wells 

.. . . . .. 

... 
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TABLE 4-0 
lndlrrtrtl A m m  IYnRAlOD 

Groundwak Analytical R a u b  from InduabW ku Monitoring W o k  
*th Quubr 1993. SpocW Purpose WeUs - TOW and Dissolved Rmdmnuclidu 
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NIA - Not Andyad 
All u n b  in picocurir p u  liiu 
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a result of activities within the buildings. The results from aperiodic sampling of 

building sumps and foundation drains also indicate elevated metals, organic 

compounds, and radionuclides in water from certain sampling stations during 1992 

and 1993. Footing drain sampling results are discussed in Section 7.0. 

4.6 EVALUATION OF MONITORING PROGRAMS 

Groundwater monitoring at RFP tends to be program-specific and regulation-driven. 

DOE has also established a plant protection mission for groundwater monitoring at RFP, 

under DOE Order 5400.1. The monitoring program and the wells in the monitoring 

network are subject to fiequent review. The-Well Evalwn'on Report (EG&G 1993a) 

identified the need for additional monitoring wells in the buffer zone, along the Woman 

Creek and Walnut Creek drainages. 

For purposes of the IM/IRA, the locations of monitoring wells and frequency of sampling 

are generally adequate in the eastern Industrial Area. The OU4 and OU2 areas are 

monitored under the RCFU and CERCLA programs. Groundwater is sampled quarterly 

in these wells to meet technical and regulatory requirements. Groundwater monitoring 

coverage in the western and central Industrial Area is less extensive and may not be 

adequate to monitor some potential migration pathways. Additional wells, suitably 

placed with respect to potential sources of contamination, are needed to intercept and 

monitor predicted migration pathways. The need exists for monitoring wells 

downgradient of the buildings and IHSSs identified in Section 3.0. 

4.7 PROPOSED ACTIONS FOR GROUNDWATER MOMTORING 

An ongoing quarterly and event-triggered monthly groundwater moni toring program is 

proposed for the Industrial Area to detect releases from D&D activities that may impact 

groundwater. Groundwater monitoring will be accomplished both by temporary well 
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points installed very close to the D&D site and by newly installed monitoring wells and 

existing monitoring wells located further from the D&D site. Well points will constitute 

the first line of detection for any gross changes in groundwater quality, while the 

monitoring wells will be the means of establishing a more accurate picture of the extent 

and chemical character of any detected contamination. Routine monitoring will be 

conducted quarterly, with monthly monitoring triggered if elevated contaminant 

concentrations are detected (Section 9.5). 

4.7.1 Existing Wells and Piezometers 

To monitor changes in the groundwater quality in the vicinity of a D&D site, a set of 

monitoring wells has been identified from among the approximately 97 existing wells that 

are currently a part of the RCRA and CERCLA quarterly sampling program, and the 37 

existing wells and piezometers in the Industrial Area that are not included in the current 

RCRA and CERCLA monitoring well networks. The identified existing wells will 

monitor groundwater quality in both a downgradient and upgradient direction relative to 

the D&D site. 

Many of the existing wells and piezometers were recommended for incorporation into the 

routine groundwater monitoring program, for the purpose of the Industrial Area TruI/IRA 

characterization, in the Well Evaluation Repon (EG&G 1993a). The piezometers were 

installed in 1989 and are essentially located on a grid system. Several of these wells and 

piezometers are strategically placed, relative to potential source areas, and will fill data 

gaps in the existing monitoring network. Others may be more useful for background or 

upgradient characterization for RFI/Rls. 

Thirty-six wells and piezometers were sampled for this IM/IRA in late November and 

early December 1993. Selected results from this sampling were presented in Section 

4.5.3. Because many of these wells or piezometers could aid in monitoring groundwater 

quality in the vicinity of a D&D site, it is proposed that 25 of the wells be retained in 

(wpf) b \wp~~\un-m\pd\nc~bm 4 08/13/94 4-63 R a y c l d  



the quarterly groundwater sampling program to establish baseline chemical data (Figure 

4-6.and Table 4-10). During D&D activities, an appropriate subset of these wells will 

be selected on a site-specific basis for routine verification monitoring (Section 9.5.1). 

4.7.2 Additional Monitoring Wells 

The central and western portions of the plant lack sufficient coverage by monitoring 

wells. Eleven additional monitoring wells are proposed in the alluvium of the upper 

hydrostratigraphic unit (plate 4-1). The proposed locations were field checked for 

accessibility by a drill rig relative to locations of surface structures and overhead utilities. 

The locations have not yet been cleared for buried utilities, although appropriate utility 

maps were consulted. The locations and a brief justification for each are presented in 

Table 4-11 and are discussed in detail below. 

Monitoriw Wells A. M. and N, Monitoring wells are scarce in the vicinity of Buildings 

37 1 and 374, where groundwater gradients are generally northeast. A northeast-trending 
groundwater divide apparently corresponds to the topographic divide between the main 
Walnut Creek drainage to the north and a northeast-trending tributary drainage, east of 

the 371/374 complex. Groundwater flows generally north and east from the divide. 

Wells are proposed in both directions to detect potential releases to groundwater from the 

37 11374 complex. 

To the north of the 371/374 complex, three wells were installed in close proximity to one 

another. Two of those wells, installed in 1981, have since been abandoned. Bedrock 
Well 2186, screened from 33.84 to 66.04 feet below ground surface, is classified as 

Special Purpose (EG&G 19934; EG&G 1993a). The well is monitored quarterly for 

water-level elevations and is proposed for incorporation into the IM/IRA monitoring 

network (Table 4-10). 
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TABLE 4-10 
Industrial Area IM/IRA/DD 

Existing Monitoring Wells Proposcd for Sampling Under the Cuncot Quarterly Monitoring Program 

INDEX: 'r 

1 ' .  

. STATE NORTH - rbte plane coordlnatee. Northing. 
STATE EAST = ehrte phne coordinates. Ensting. 

GENERAL LOCATION: 
PA = Protecbd Area 
NW = northwest 
WC = west central 
SW = rothwest 
SC = 0 0 t h  cenlral 
NE nottheaet 

, I .  

SURFACE ELEV. 0 lrnd aurfece elevation 01 well head, h f a t  above mean I C ~  Ievd. 
T D  - ~ t a l d c p t h o f  caing, h f a t  kbwgroundrurfecc. 
TOP SCRN - b p  of r r c c n d  intenat, m e a u r d  in  feet kbwground rurface 
BOT SCRN - bttomof rcrccned htaval,  in feet bcbwgmund urfacc. 
TOP BEDRO(X 0 lop of kdrock, n f a t  bebwground iurface. 

COMPLETDN UNITAITHOLOQY - r d  or rock type In which well le screened: 
Kse = Cre@ceoue mndsbne 
Kclst - Crehceoue dayetare 
Kcelt E Cretaceous dayey ellbtone 
Kces = Creteceoue clayey sendsbne 
Kscbt = Cretaceoue eancly dayetone 
Kslt Cretaceoue ellbtone 
Kslblet - Crelaceour silty claystone 
Kslbe - Crehceous silty sandetane 
Kselt = Crdceoue sandy rllbtone 
Qa = Quabrnay allwlum 
Qc = Quaternary cdlwlurn 
Qrf - Quatemay Rocky Flats Allwlurn 

WELL CIASSIFICATDN: 
RCRA-C - RCRA charscterhstkn rnonbhg welr -  lnfarnatlon ueed to deterrnlne Ihe m b  and extent of rnlgrntlon d hazardoue mete 
RCRA-S 
CERCIA 
Spedal Purpow - we l r  not hcorporated lnto E R A ,  CERCLA, 8oundary, or Background sarnpllng progmrne 

rnonttorlng welb ueed for RCRA rhrtletiml c o m p a r l r o ~  [40 CFR26593@) and265.94(a)g)(ll)] 
monlorlng wdlr speclied In RFI/W work planr. IndurMd Area IMAM charscterkatbn w e b  wlll convert to'PLBnt Proteclon' well*. 

\wp\flakUrn-te\pd\tebld 1 0 . ~ 0  13-Aug-94 
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TABLE 4-11 
Industrial Area LMIIRAlDD 

Proposed New Monitoring Well Locations, Clearance Considerations, and Justification 

LOCATION 

North of Building 37 I 

(approximately 100' N of 371, 
25'W of T371H) 

Upper tributary drainage, NE of 
565 
(50, N58"E of NW corner of 
Building 565) 

SE of 3711374 complex, in upper 
tributary drainage 

Between Buildings 559 and 707 

(24' N40"E of SE comer of Bldg 
559, N of Building 528) 

FIELD CHECK 
CONS1 DERATIONS 

Flat area, can easily 
maneuver drill rig 
between small 
buildings 

Gentle slope, area is 
clear 

Not field checked 

Position drill rig 
between building and 
overhead pipes 

UTILITY LINE CONSIDERATIONS 

RFP Site Utility Plans, Drawing #15501- 
Map not available; area is expected to be 
clear. 

RFP Site Utility Plans, Drawiag #Mol -20  
Area is apparently clear of underground 
utilities. 

RFP Site Utility Plans, Drawing #15501-20 
- 9' E of copper utility pipe 
- 11 '  E of old process waste line 
- 17' NW of underground cable 

JUSTIFICATION 

. ' Downgradient north of 
Building 37 1 

- Documented UBC, IHSSs 
151 and 212 

- Only one well in area 
(bedrock well 2186) 

- Downgradient NNW of 
Buildings 559, 565 

- 559 stores 19+ listed 
chemicals 

- Documented UBC in 559 
- Only two wells (1986 & 

77492, alluvial) in 
drainage. 

- Downgradient of well 
P114889 (elevated VOCs), 
near IHSS 156.1, 186, 
188. 
Currently, no wells exist in 
upper tributary drainage. 

P114789and P114689 
have shown elevated VOCs 
and radionuclides. 

- 
- Downgradient wells 

- Downgradient east of 
Building 559, near IHSS 
159 

upgradient, contained 
elevated VOAs, Fall 1993 

- Well P114689 ~ 5 3 0  ft 

I d 4  
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TABLE 4-11 
Industrial Area IMlIRAlDD 

Proposed New Monitoring Well Locations, Clearance Considerations, and Justification 

LOCATION 

North of Buildings 776 and 777 

(145' due W of NW comer of .  
702) 

North of Building 771 

(IS' W of SW comer of T77lA) 

Between Buildings 707 and 750 

(54' S41 "E of N W  comer of 
Building 750) 

FIELD CHECK 
CONSIDERATIONS 

Maneuver between 
small buildings. 
Area is flat 

Position drill rig 
between small 
buildings. --is 
flat 

Parking lot. Would 
require flush- 
mounted well 
completion 

~~ 

UTILITY LINE CONSIDERATIONS 

RFP Site Utility1 Plans, Drawing #15501- 
13 
- 11' NE of underground structure 
- 14' W of 4' sanitary sewer 
- 11' S of 4' sanitary sewer 
- 24' N of old process wastk line 

RFP Site Utility Plans, Drawing #15501-13 - 12' E of buried telephone line, 1'-8' deep - 19' N of 2400 volt electric cable 
- =44* N of old process waste line 
- ~ 4 1 '  N of storm drain, vitrified clay pipe 

RFP Site Utility Plans, Drawing #15501-21 
- 8' W of domestic cold water line 
- 9' SW of buried telephone cable 
- ss 17' N of storm sewer, vitrified clay 

- 9' S42"E of storm drain 
Pipe 

JUSTIFICATION 

- Downgradient north of 
776\777 complex, in 
vicinity of IHSSs 1 18.1, 
131,132, 144. 

- Potential under-building 
contamination 

- Nearest upgradient well is 
= 1300 feet 

gradient P209389 & 
P209289 indicate elevated 
VOCs & radiochemicals 

- -3350 ft down/cn>ss 

- Downgradient north of 

- 771 stores 16 listed 

- Documented UBC in 771 - near IHSSs 126.1 and 

Building 77 1 

chemicals 

126.2, downgradient of 
IHSSs 118.1, 131, 132, 
and 144 

~ 

- Downgradient east of 

- Downgradient of OPWL 
- General lack of well 

coverage 
- Elevated radionuclides at 

P218089,260 fekt SE 

Building 707 
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East of Building 444 

(200' due E of the middle E 
corner of 444, -200' N of 664) 

Gentle slope near RR 
tracks 

TABLE 4-11 
Industrial Area MIRAIDD 

Proposed New Monitoring Well Locations, Clearance Considerations, and Justification 

N 

WELL 

East of 3711374 complex 

~ 

J 

Level and clear, 
along fence line 

LOCATION I FIELDCHECK 
CONSIDERATIONS 

RFP Site Utility Plans, Drawing #15501- 
Drawing not available 

Approximately 10' east of 
Building T886A 

Clear, between 
buildings, and flat 

UTILITY LINE CONSIDERATIONS 

RFP Site Utility Plans, Drawing #15501- 
Drawing not available. Area is expected to 
house fewer utilities than near well I. Thk 
well could substitute for I. 

RFP Site Utility Plans, Drawing #15501-41 
- 55' E of railroad tracks 
- 19' E of 480 volt electric line 
- 13' W of underground cable, 23-3' deep 

JUSTIFICATION 

- Downgradient of Buildings 
865 and 886 

shown elevated 
radiochemicals 

- P317989.400 feet SW, has 

- Downgradient east of 

- Downgradient of IHSSs 

- Only 2 downgradienteast 

Building 444 

136.2 and 207 

wells (P419689, 
alluvial/bedrock; P3 13489, 
700 feet east) 

M East of 3711374 complex 
~~ ~ 

Level and clear, 
along fence line 

RFP Site Utility Plans, Drawing #15501- 
Drawing not available 

- Downgradient southeast of 
Building 371 

Near IHSSs 151 and 212 
Only one well in area 
(bedrock Well 2 186) 

- Documented UBC in 371 - - 

- Downgradient east of 
Building 371 

- Documented UBC, IHSSs 
151 and 212 

- Only one well in area 
(bedrock Well 2 186) 

t 
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Historical data from well 2186 indicate that radionuclides (gross alpha, gross beta, 

uranium-233, uranium-234, uranium-238, plutonium, and americium) have been detected. 

Three additional (new) wells are proposed in the 3711374 area, at locations A, M, and 

N in Plate 4-1. 

Monitorine Well B, One additional well is proposed in the unnamed tributary to North 
Walnut Creek that drains the Protected Area between the 300 and 700 aras. The 

drainage currently contains two monitoring wells. Well 1986 is a shallow (12-foot) 

alluvial (colluvial) well located in the drainage bottom and is proposed for IM/IRA 

sampling (Table 4-10). Farther down in the drainage, Well 77492 is screened from 12 

to 22 feet below top of casing (BTOC) in Rocky Flats Alluvium; it is a CERCLA 

characterization well that is sampled quarterly. Groundwater flow is north-northwest 

from the 558/565 area, and the additional well is proposed upgradient, closer to potential 

source areas. An alluvial well is proposed at Location B northeast of Building 565 (Plate 

4-1) (50 feet northeast W58O E] of the northwest comer of Building 565). 

Monitoring - Well 6. One additional monitoring well is proposed to be installed southeast 

of the 371/374 complex at Location C (Plate 4-1). Groundwater in this vicinity flows 

generally northeast. This area currently does not contain any monitoring wells, and the 

closest monitoring wells, P114789 and P114689, are approximately 400 feet south and 

600 feet southeast, respectively. An evaluation of analytical results from groundwater 

obtained from P114789 and P114689 from November 1993 indicated concentrations of 

I 

I 
I 

~ 

volatile organics 1 , 1, 1-trichloroethane, 1, 1-dichloroethane, 1 , 1-dichloroethene, cis-l,2- 

dichloroethene, TCE, and PCE. In addition, monitoring well P114689 had detections 

of carbon tetrachloride and trichlorobenzene. Gross alpha and gross beta were detected 

as dissolved constituents in these monitoring wells ranging from 6.3 to 38 pimunes per 

gram @Ci/g). 

e 
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Monitorin? Well D. One additional monitoring well is proposed between Buildings 559 
and 707 at Location D (Plate 4-1), downgradient east of Building 559 near MSS 159. 

The nearest well, P114689, approximately 530 feet upgradient, is screened from 17.8 to 

22.2 feet in Rocky Flats Alluvium. An evaluation of analytical results from groundwater 

obtained from P114689, during the November 1993 sampling round, contained l,l ,l- 

trichloroethane, 1,1,2-trichloroethane, 1,l-DCA, 1, 1-DCE, 1,2,3-trichlorobenzene, 

1,2,4-trichlorobenzene, 1,2dichlorobenzene, 1,2dichloroethane, CCb, methylene 

chloride, PCE, TCE, vinyl chloride, and cis-l,2dichloroethene. Monitoring Well D is 

proposed downgradient, to intercept a potential contaminant plume and to detect potential 

releases from Building 559. 

Monitoring Well E, An alluvial well is proposed downgradient north of Buildings 776 

and 777 (145 feet due west of the northwest corner of Building 702) at Location E (Plate 

4-1), in the vicinity of IHSSs 118.1, 131, 132, and 144. Groundwater flow in the upper 

hydrostratigraphic unit is to the north, with a very slight westward component toward a 

paleotopographic drainage. The nearest upgradient wells, p215789 and P214089, are 

approximately 1,300 feet south-southwest. Currently, one set of paired wells (P209289 

[alluvial, 12.7 feet BTOC] and no9389 [bedrock, 28.8 feet BTOC]),-which is located 

approximately 200 feet north of Building 777, is sampled quarterly. Carbon 

tetrachloride, chloroform, and other organic compounds have been detected in both wells. 

Tritium and other radionuclides have been detected in small quantities in P209389. 

Proposed Well E will be located approximately 240 feet southwest (upgradient and lateral 

to or cross gradient) of the existing piezometers and is proposed to fill the data gap and 

to detect potential releases from the 776/777 complex. 

Monitoring Well F, One alluvial well is proposed downgradient north (Location F) of 

Building 771, in the vicinity of IHSSs 126.1 and 126.2, and downgradient of IHSSs 
118.1, 131, 132, and 144. The potential for UBC has been reported at Building 771. 

Footing drain data reveal high levels of radionuclides. The nearest well, P219189, is 
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cross gradient or lateral with respect to Building 771. Nearby well E209289 is an active 
Special Purpose well, currently measured monthly for water-level elevations, and has 

been dry for 12 of 50 sampling events. Proposed well Location F is farther removed 

from the seasonally unsaturated eastern hillslope and will provide detection of releases 

to groundwater from Building 771. 

MonitorinP Well H, One well is proposed downgradient east of Building 707, at location 

H (Plate 4-1). Groundwater flows to the east, with a slight southern component of flow. 
One abandoned well (5981) and one shallow piezometer (P218089,7.4 feet BTOC) are 

located approximately 260 feet cross gradient southeast of the proposed location. 

P2 18089 is now classified as Special Purpose, for the investigation of the original process 
waste lines ( O p e ) ,  and is sampled quarterly. Elevated tritium concentrations were 

observed in groundwater from this well during the 1990 sampling. Uranium-233, 

uranium-234, and uranium-238 have also been detected. An additional alluvial well 

would provide better coverage of this area. Access for well installation will be limited 

by the numerous surface structures, overhead facilities, and underground utilities in the 

” 

area. 

Monitoring Well J. An alluvial well is proposed in the vicinity of Buildings 865 and 886 

at Location J (Plate 4-1). Groundwater in the upper hydrostratigraphic unit flows to the 

northeast. The nearest upgradient well that is currently sampled is approximately 1,900 

feet west-southwest. Well 6186, which is proposed for lM/IRA sampling, is 

approximately 850 feet upgradient west. Well P317989, 400 feet southwest, has shown 

elevated levels of gross alpha, gross beta, tritium, uranium-233, uranium-234, and 

uranium-238. 

MonitorinP Well K. An additional well is proposed downgradient of Building 444, 

where groundwater flow is dominantly eastward. An alluvial well at Location K will be 

downgradient of WSSs 136.2 and 207 and Building 444. The borehole of the existing 
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downgradient piezometer, P419689 (23.5 feet BTOC, screened in alluvium and bedrock), 

yielded soil samples that were elevated in gross alpha, gross beta, tritium, and radium 

in 1989. This piezometer has not been incorporated into the routine sampling program 

but is proposed for quarterly sampling under the MIRA.  The other nearest 

downgradient piezometer (P313489) is 700 feet east of Building 445. Other wells and 

piezometers in the area are not in the eastward path of groundwater flow from Buildings 

444 and 445. 

4.7.3 Well Points 

To detect releases to groundwater as early as possible, well points will be installed close 

to the D&D site. The number and locations of well points will be adequate to provide 

a reasonable line of detection of groundwater quality changes, will fill gaps in coverage 

by existing and new monitoring wells, and will be biased toward locations on the 

downgradient side of the D&D site. The well points will also be important for 

determining the groundwater elevation at D&D sites, as -possibly affected by 

belowground structures. 

4.7.4 Analytical Suite and Duration of Groundwater Sampling 

Baseline chemical data will be established for each well chosen to monitor a D&D site. 

For existing RCRA or CERCLA wells, baseline will consist of the quarterly sampling 

results for &he three years immediately preceding D&D activities. For existing Special 

Purpose wells, newly installed wells, and well points, baseline will be established based 

on the quarterly sampling data collected to date, at the beginning of D&D activities. 

The analytical suite for existing RCRA and CERCLA wells will remain the same as that 

used under the current quarterly sampling program. The analytical suite for existing 

Special Purpose wells, newly installed wells, and well points will initially consist of the 
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comprehensive list of analytes (Appendix 3.1); these wells will be sampled on a quarterly 

basis for one year. Based on the results h m  the comprehensive suite, a location-specific 
analytical suite will be determined for each well, including constituents detected in the 

well and in any direct upgradient well and compounds of interest at the D&D site. 

A reduced analytical suite may be especially important in the case of the well points 

because of the possibility of low groundwater yields when sampling. Sampling of new 
wells and well points should begin as soon as they are installed to establish a stable 

baseline. Sampling of wells and well points should continue for at least six months after 
D&D activities and at a particular site to allow for detection of a release to groundwater 
during the final stages of D&D work. The duration of post-D&D groundwater 

monitoring will be determined on a site-by-site basis depending on the local groundwater 

flow rates and the nature of the D&D activities at the site. 

4.7.5 Exploratory Boreholes 

Before constructing the proposed monitoring wells, exploratory boreholes and/or 
sampling may be performed using geoprobdhydropunch technology. The technology will 

be used for determining borehole locations in aras of potential unsaturated conditions 

or whenever deemed necessary. These methods provide for a relatively inexpensive 

means of determining the occurrence and availability of groundwater. This technique 

will only be used in areas where existing wells cannot provide enough data to reasonably 

predict the presence of groundwater. The geoprobelhydropunch screening of proposed 

monitoring well locations will be a useful procedure to help avoid installing wells in 

unsaturated alluvium. 
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Monitoring of the Laramie-Fox Hills aquifer is not proposed as part of this IM/IRA/DD. 

Given the depth to the M e - F o x  Hills aquifer, the low hydraulic conductivity of the 

overlying claystones, and the discontinuous nature of the Laramie sandstones, the 

Laramie-Fox Hills aquifer is not considered a potential pathway for contaminants that 

might be released during D&D activities. 

4.8 SUMMARY OF FINDINGS 

Sitewide, RFP has 455 active wells and piezometers in the groundwater monitoring 

network. Of these, 371 are monitoring wells and 84 are piezometers; Approximately 

160 monitoring wells and piezometers are located in the Industrial Area. 

Groundwater monitoring is performed under several different programs that are 

conceptually linked under the GPMF. The groundwater monitoring wells have been 

divided into six subsets based on the purpose of the well and on regulatory requirements. 

The following is a list of the six subsets: 

0 background monitoring to detect levels of chemical constituents at locations not 

affected by RFP activities; background monitoring was discontinued in September 

1993; 

0 RCRA Regulatory Monitoring to monitor the upper hydrostratigraphic unit within 

and immediately adjacent to RCRA units; 

0 RCRA Characterization Monitoring to characterize and/or monitor 

hydrostratigraphic units other than the upper hydrostratigraphic unit at or near 

RCRA units; 
/ 
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CERCLA Monitoring to characterize groundwater and the extent and movement 

of constituents as part of RUFS activities; 

boundary monitoring to.monitor groundwater movement and quality at the 

downgradient RFP boundaries; and . 
e Special Purpose Monitoring, which includes other wells that are used to 

charactexize groundwater and hydrogeology. 

Water-level measurements are obtained each quarter for all 455 active wells and 

piezometers and monthly in approximately 95 wells and piezometers. Groundwater 
samples are collected quarterly from all active wells designated for groundwater 
monitoring. 

The standard analytical set for groundwater samples consists of the ,following: 

e TCL VOCs; 
e 

8 nitratelnitrite; 
8 orthophosphate; 
0 

water quality parameters and anions; 

gross alpha and gross beta; 
e 

e 

8 cyanide. 

uranium, cesium, radium, and strontium (dissolved); 

TAL metals and cesium, lithium, molybdenum, strontium, rind tin; 

tritium, plutonium, and americium (total); and 

Recycled 



SVOCs are analyzed only during the first quarter after installation of a new well. If 

SVOCs are detected during the initial analysis, they continue to be analyzed during 

subsequent sampling from that location. 

The upper hydrostratigraphic unit may be a pathway for transport of constituents released 

from surface sources that may leach through permeable surficial soils to the water table 

by infiltrating precipitation. 

The lower hydrostratigraphic unit is not considered a contaminant pathway for this 
MIRA because of the low hydraulic conductivity and discontinuous nature of the 

Laramie Formation sandstones. These two elements suggest there is no viable migration 

pathway for contaminants to reach ground surface from the lower hydrostratigraphic unit. 

Any needed studies of the lower hydrostratigraphic unit will be conducted during OU 

investigations. 

The locations of monitoring wells and frequency of sampling are generally adequate in 

the eastern Industrial Area. Groundwater monitoring coverage in the western and central 

Industrial Area is limited and may not be adequate to monitor some potential contaminant 

path ways. 

'4.9 PROPOSED ACTIONS 

The-following list includes the actions proposed for the groundwater medium: 

e Continue to sample 25 of the wells and piezometers proposed for inclusion in the 

IM/IRA monitoring network by the Well Evaluafion Repon (EG&G 1993a). The 

25 wells proposed for continued monitoring for the IM/IRA are described on 

Table 4-10. 



e 

e 

e 
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Install 11 additional alluvial monitoring wells in the central and west areas of the 

Industrial Area. These wells are described in Table 4-1 1. 

For each D&D site, identify a set of upgradient and downgradient site wells 

necessary to detect potential releases from the site. 

At each D&D site, install well points close to the site to allow for early detection 

of any releases from the site. 

e At the beginning of planning activities for a specific D&D action, establish 

baseline groundwater chemistry for each monitoring well or well point associated 
with that D&D action using the quarterly sampling results available for a 

maximum of up to three years preceding D&D startup. 

e 

e 

- 

During D&D activities, compare each quarter's sampling results to baseline for 

each well or well point associated with that D&D site, and take appropriate action 

as outlined in Section 9.0. 

Drill exploratory boreholes using geoprobdhydropunch technology to determine 

the presence of groundwater to aid in determining new well locations in areas of 

potential unsaturated alluvium, or as otherwise deemed necessary. 
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COMPLmON BOT ~ STATE STATE 
WELL DTW DATE NORTH EAST UNIT/Ulli SCRN 

l e  
1486 
1586 
1686 
1786 
1006 
1986 
2186 
2286 
2386 
2486 
2586 
2686 
2786 
2986 
3086 
3186 
3286 
3386 
4486 
6186 
0187 
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1287 
2187 
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4487 
4587 
5687 
1587 
1687 
1787 
1887 
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2087 
2387 

TOPOF 
BEDROCK WLE 

4.30 
1 1 . 6 9  
5.62 
5.46 
5.37 
8.83 
2.34 

32.67 
7.12 

83.93 
7.55 

30.43 
9.96 

80.62 
7.43 
3.93 
OW 

59.09 
5.97 
6.25 
8.88 
7.92 

43.62 
5.58 

10.24 
80.46 

5.92 
8.47 

84.88 
7.9 

3.92 
91.15 

7.08 
12.97 
86.46 
7.66 

129.46 
6.94 

110.49 
1 1.25 

02-APR-92 
02-APR-92 
02-APR-92 
02 -APR-92 
02 -APR-92 
02-APR-92 
02-APR-92 
02-APR-82 
02-APR-92 
02-APR-92 
02-APR-92 
03-APR-92 
03-APR-92 
02 -APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
06 -APR-92 
06-APR-92 
03-APR-92 
01 -APR-92 
03-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
03-APR-92 
02-APR-92 
01 -APR-92 
03 -APR-92 
03-APR-92 
02-APR-92 
06-APR-92 
06-APR-92 
06 -APR-92 
06 -APR-92 
06-APR-92 
06-APR-92 
06 -APR-92 

(lotue) h: \wp\f la(sVrn- lra\~~~-4 - 1 .wk3 

751857 
751858 
751852 
751747 
751740 
751522 
750894 
750855 
7507 18 
750338 
750338 
750412 
75041 1 
75078 1 
750599 
751078 
75105 1 
751050 
749950 
749254 
749198 
748127 
748081 
748581 
749969 
749924 
750494 
750396 
751081 
748030 
748306 
748313 
750638 
74901 1 
749130 
7494 15 
749404 
749623 
749634 
749404 

2086051 
2085838 
20858 12 
2085260 
2085242 
2085831 
2083296 
2082501 
2084411 
2084259 
2084277 
2084831 
2084841 
2085230 
al8!5687 
2084921 
2084764 
2084743 
2085003 
2082234 
20837 17 
2083653 
2084849 
2o86066 
2085799 
2085822 
2085224 
2085094 
2085268 
2084788 
2085435 
2085451 
20844 23 
2086249 
2086249 
2086308 
2086339 
2086171 
2086155 
20859 10 

ac 
Kns 6 Kndrt 
Qc 
Kslb8 
a c  
a c  

f f i r  dr Knnciat 
arf 

arf 

arf 

cart 

Kcld 

Kelt 6 Knk le t  

Knlblrt 6 Kclrt 

Ksrlb 6 Knclrt 

Kcled 
Kns 6 Kntt 
Knr 6 16br 
arf 
arf 
arf 
fill 
Ksr 6 Knlter 
Kcrlt 
a c  
f f i e  (L bn 
arf 
Qrf 
Ksslt 6 Kclst 
Qc 
Qc 
Kss 6 Kslt 6 Kcl 
Qrf 

Kslt 
Qrf 
Kss 8 Ksrlt 
Qrf 
f f i l t l r t  
Ksltss & Kclst 

arf 

5840.47 
5844.71 
5848.43 
5867.92 
5868.43 
5885.75 
5943.08 
6004.76 

5982.48 
5982.45 
5975.24 
5975.42 
5962.89 
5959.58 
5957.42 
5964.98 
5w.08 
5951.40 
6019.93 
5999.47 
5992.49 
5927.85 
5934.81 
5928.43 
5931.18 
5967.52 
5972.15 
5946.95 
5925.06 
5949.63 

Id 5949.32 
5978.39 
597 1.27 
5969.49 
5968.01 
5967.99 
5968.44 
5968.66 
5972.79 

5978.~7 

13 -Aug-94 Wge 1 of 13 . .  

5842.59 
5846.71 
5850.83 
5869.55 
5869.57 
5887.97 
5943.88 
6005.96 
5979.55 
5982.48 
5983.58 
5977.14 
5977.17 
5963.88 
5960.68 
5958.39 
5967.05 
5987.92 
5952.42 
6021.96 
6ooo.60 
5994.08 
5929.99 
5938.30 
5929.69 
5932.80 
5968.99 
5973.90 
5948.42 
5926.41 
5951.10 
5950.91 
5979.77 
5972.79 
5970.79 
5969.56 
5969.49 
5969.91 
5970.14 
5974.49 

9.50 
55.36 
14.44 
45.06 
13.98 
7.50 

12.25 
67.25 
11.20 

117.25 
7.45 

82.00 
11.00 

133.00 

14.93 
17.32 

125.50 
7.34 

26.25 
12.25 
12.08 
51.50 
10.24 
10.56 
88.70 
9.00 
9.50 

117.39 
12.50 
3.70 

101.30 
9.92 

22.53 
125.24 
25.75 

133.70 
1 1 . 8 9  

116.36 
37.85 

8.77 

3.09 
39.42 
4.09 

39.06 
3.73 
3.74 
3.00 

35.00 
3.20 

113.00 
2.95 

59.90 
3.75 

128.50 
2.83 
2.48 
2 .a 

114.90 
2.99 
3 .n 
5.00 
3.38 

42.00 
4.91 
3.26 

81.41 
3.50 
3.50 

109.99 
3.50 
1.50 

89.50 
3.52 
5.80 

100.00 
3.50 

127.00 
3.50 

107.26 
17.19 

9.50 
55.36 
14.44 
45.06 
13.98 
7.50 

12.25 
67.24 
11.20 

117.25 
7.45 

82.00 
11.00 

133.00 

14.93 
17.32 

125.50 
7.34 

26.25 
12.00 
11.83 
51.25 
10.01 
10.41 
88.46 
8.77 
9.27 

117.14 
12.25 
3.50 

97.05 
9.67 
22.06 

125.00 
25.50 

133.45 
11.65 

116.1 1 
37.61 

8 . n  

9.00 
11.00 
12.50 
7 .00 

12.50 
8 .00 

11.50 
15.00 
11.00 
8.20 
7 .M 
8.00 

10.50 
11.00 
8.50 
2.50 
0.50 
1 .00 
6.80 

25.50 
11.50 
11.80 
11.00 
3.50 
8.00 

12.80 
8.00 
7.80 
3.50 

12.00 
3.20 
4 .00 
9.40 

21.90 
22.20 
25.00 
25.20 
10.80 
11.80 
15.20 

5838.2 
5835.0 
5845.0 
5864.1 
5864.2 
5879.1 
5941.5 
5973.3 
5972.4 
5898.5 
5978.0 
5948.7 
5967.2 
5883.3 

5954.5 

5908.8 
5948.5 
6015.7 
5991.7 
5986.2 
5886.4 
5930.7 
5919.5 
5852.3 
5963.1 
5965.4 
5863.5 
5918.5 
5947.2 
5859.8 
5972.7 
5959.8 
5884.3 
5961.9 
5840.0 
5963.0 
5859.7 
5963.2 

5953.3 ~ 
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5087 
5187 
5287 
5387 
5487 
5687 

B208089 
8208189 
-89 
Bzo8389 
BMB489 
BLo8589 
Et208689 
8208789 
8210489 
P114389 
P114489 
P114589 
P114689 
P114789 
P114889 
P114989 
P115089 
P115489 
P115589 
P115689 
P119389 
F207389 
F207489 
F207589 
F207689 
F207789 
F207889 
I207989 
F208BB9 
F208989 
p209089 
ma9189 
F209289 
p209389 

TOP OF 
BEDROCK 

DAY 
15.47 
9.47 
4.61 
3.2 

6.93 
11.57 
4.02 

17.14 
O W  
DAY 
3.39 

19.14 
3.83 
3.37 
7.56 
9.23 
3.58 
8.28 
7.35 
6.62 

14.48 
10.74 
8.47 
4.35 
7.53 
5.38 
6.48 
6.3 

25.77 
6.85 

29.36 
4.25 

21.03 
86.13 
12.16 
28.03 
10.18 
13.73 
17..15 

03-APR-92 
06 -APR-92 
06-APR-92 
06-APR-92 
08-APR-92 
06-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-82 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-W 
01 -APR-92 
01 -APR-92 
01 -APR-92 
02-APR-92 
03-APR-92 
03-APR-92 
03-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
03-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 

(lotus) etsUm-lm\pd\app-4-1 .wk3 

748123 
748103 
748145 
747985 
747985 
750638 
751143 
751138 
751739 
751687 
751683 
751804 
751728 
751755 
751802 
750337 
750337 
750396 
749943 
749940 
749926 
749959 
749930 
749507 
74955 1 
749532 
750280 
750195 
750197 
750395 
750398 
750392 
75067 1 
75067 1 
751086 
751044 
750566 
750762 
750863 
750864 
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2085334 
2083850 
2084067 
20839 12 
2084032 
2084423 
2085876 
2085885 
2086289 
2085584 
2085636 
2085477 
2085250 
2084450 
2085513 
2081246 
2081246 
2081731 
2083044 
20826 10 
2082127 
2081661 
2081258 
2082135 
2082658 
20830 19 
2081921 
2084468 
2084481 
2084843 
20853 18 
2085343 
2065343 
2085330 
2085249 
20848 39 
20849 10 
2084309 
2084139 
2084130 

Qc 
RII? 
RII? 
Qo 
Qc 
Qd 
Qc 
Kcld 
Kslblet h Kclet 
Kscbt a Kcld 
Kcld 
Qc 
Ksltlst 
Qc 
Qc 
Qd 
Qd 
Qd 
Qd 
Qd 
Qd 
Qd 
Qd 
Qd 
Qd 
Qd 
Qd 
Kse & Kcld 
QII 
Kslblet 
Od 
Ksltlet 
Qd 
Kcld 
Kalt let  
Kslbs a Ksltclst 
Kslklst 
Kas 6 Ksllclet 
Qd 
Kne 6 Knllsr 6 Kcse 

a . of 13 

5933.14 
5963.27 
5967.85 
5959.99 
5955.85 
5978.39 
5935.40 
5935.40 
5850.70 
5876.80 
5876.30 
5856.50 
5867.60 
5907.10 
5856.40 
6033.40 
6w3.40 
6024.10 
6004.00 
6010.70 
6016.60 
6029.80 
6038.10 
6023.40 
6014.10 
60s .90 
601 1.70 
5981.02 
5980.71 
5974.06 
5966.32 
5965.88 
5962.82 
5963.09 
5947.30 
5962.53 
5972.16 
5980.66 
5981 5 9  
598 1.47 

5934.78 
5965.22 
5969.57 
5961.81 
5957.62 

5937.07 
5937.46 
5852.85 
5878.86 
5878.34 
5858.35 
5863.60 
5909.03 
5858.71 
6035.43 
6035.43 
6025.90 
6005.76 
6012.40 
6018.26 
6031 .84 
6040.10 
6025.10 
6015.77 
6008.71 
6013.18 
5982.77 
5982.64 
5975.96 
5967.88 
5967.75 
5964 -90 
5965.17 
5949.25 
5964.56 
5974.25 
5982.21 
5983.42 
5983.39 

5970.77 

13.70 
14.00 
20.50 
9.30 
4.68 
9.92 

14.16 
27.58 
16.16 
9.05 

30.49 
5.07 

23.07 
12.32 
8.67 

50.10, 
50.10 
37.60 
23.50 
27.60 
15.55 
39.30 
42.01 
27.75 
30.70 
21.31 
18.21 
16.22 
8.23 

25.10 
14.36 
28.63 
8.95 

21.73 
99.16 
26.12 
27.21 
36.08 
13.40 
30.05 

3.50 
3.58 
3.50 
3.50 
1.33 
3.52 
3.40 

16.90 
5.95 
3 3 7  

19.76 
3.23 

12.32 
2.88 
2.98 

44.40 
44.40 
32.54 
17.83 
21 .e1 
9.89 

33.59 
36.27 
22.09 
25.05 
16.23 
12.50 
10.53 
2 .a 

14.40 
3.64 

17.90 
3.26 

11.00 
87.76 
15.40 
16.50 
13.30 
8 .20 

16.82 

13.50 
13.84 
20.25 
9.05 
4.53 
9.67 

26.34 
15.42 
7.80 

29.22 
3.99 

21.80 
10.93 
7.41 

48.80 
48.80 
36.50 
22.24 
26.23 
14.30 
38.00 
40.70 
26.50 
29.48 
20.20 
16.90 
15.18 
7.00 

23.86 
13.10 
27.34 
7.70 

20.48 
96.94 
24.84 
25.96 
35.01 
12.66 
28.80 

12.90 

12.50 
12.50 
20.00 
10.00 
4 .00 
9.40 

12.20 
11.00 
0.20 
0 .20 

15.50 
3.60 
7.30 
8.40 
7 .00 
48.30 
48.30 
27.50 
22.00 
26.00 
13.80 
37.50 
40.20 
26.00 
29.00 
19.70 
16.40 
7.00 
6.50 
9.40 

12.60 
12.90 
8.50 
5.80 
5.50 
3.50 

11.50 
10.30 
12.20 
13.80 

DFW 
5949.8 
5960.1 
5957.2 
5954.4 
5972.8 
6925.5 
5933.4 
5835.8 ~ 

DFW 
DAY 

5855.0 
5850.5 
5905.2 
5855.3 
6027.9 

6022.3 ' 

5997.5 
6005.1 
6011.6 
6017.4 
6029.4 
6016.6 
6011.4 
6001.2 
6007.8 
5978.3 
5976.3 
5950.2 
5961.0 
5938.4 
5960.7 
5944.1 
5863.1 
5952.4 
5946.2 
5972.0 

6026.2 , 

=.r 
5966 .?? 



APPENDIX 4.1 
Industrial Area IM/IRA/DD 

Water-Level Measurements in Industrial Area Mopitoring Wells, Spring and Fall 1992 

STAlE STATE COMPLmON SURFACE TOPOF TD TOP BOT TOP OF 
WELL O W  DATE NORM EAST UNlTlUTH ELEV. CASING CSG SCRN SCRN BEDROCK WLE 

P209489 
e209589 
Pzo9689 
Pz09789 
E209889 
PzO9989 
e10089 
Pz13689 
R13889 
Pz13989 
Pz 15789 
pz18089 
Pz18389 
Pz19189 
I219489 
Pz19589 
P313489 

,pJ13589 
p314089 
p3 14289 
W14189 
W15889 
W15989 
w 1 m 9  
W 16189 
w 16289 
W 16389 
w 16489 
w 1 w 9  
w16689 
W 16789 
W16889 
I207989 
F?3 17989 
p320089 
W 18289 

239 1 
07391 
09691 
3349 1 

26.5 
18.36 
28.45 

. ! I '  4.7 
4.49 

10.29 
19.21 

DFN 
DFN 

13.87 
5.16 
8.83 

14.48 
23.94 
9.36 
7.19 
8.18 

13.82 
4 .sa 

11.22 
3.46 
4.04 
5.52 

10.94 
5.52 
9.37 

23.66 
27.97 
22.85 
14.03 
20.71 
3 .sa 

10.19 
6.31 
DRY 
5.06 
5.99 

10.76 

8.54 

9 .n 

02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
01 -APR-92 
02-APR-92 
02-APR-92 
01 -APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
06-APR-92 
06-APR-92 
06-APR-92 
06-APR-92 
03-APR-92 
03-APR-92 
03-APR-92 
03-APR-92 

(lotus) , h:\wp\flatrVm-lm\pp-4- 1 .wk3 

750991 
751071 
750533 
750579 
751194 
751565 
751564 
749460 
750466 
750468 
749470 
74994 1. 
750831 
751222 
750415 
750268 
748913 
748510 
74946 1 
748216 
749059 
749125 
749025 
748605 
748606 
748598 
748313 
748210 
74821 1 
748147 
748206 
748206 
75067 1 
74889 1 
748799 
748952 
749853 
748547 
748572 
748080 

13-Aug-94 

2084634 
2085288 
2085514 
2085481 
2084984 
2084649 
2084639 
2083736 
2086109 
2086102 
2083430 
2084020 
2085648 
20840 10 
2085651 
M85536 
2083062 
2083547 
2083653 
2083280 
2082986 
20807 18 
2081011 
2080720 
2081120 
2081555 
2080631 
20811 13 
2081546 
2081941 
2082382 
20828 15 
2085330 
2084272 
MB3280 
2082653 
2086600 
2085827 
2086038 
2084883 

Kar 6 Kabr 
Kalklet 6 Kaclet 
Knlblet 
Qd 
Kslblrt 
Qc 
Kalblet 
Qd 
Kar 6 Kcm 
Qd 
Qd 
Qrt 
Qd 
Qc 

KcM 6 Kodrt 
Qd 

Qd 
Qd 
Qd 
Qd 

Qd 
Qd 
Qd 
Qd 
Qd 
QIf  

Qd 
Qd 
Kclet 
Qd 
Qd 
Qd 
Qd 

Kslbr 6 Kclet 
Qc 6. Kaclrt 

art 

a d  

a d  

a d  

a w t  

59~7.98 
5948.17 
5962.63 
5962.82 
5940.28 
5898.10 
5898.40 
5994.30 
5954.10 
5954.30 
6002.00 
5905.80 
5956.20 
594 1.20 
5959.50 
5963.80 
60011.70 
6008.50 
5998.70 
6010.10 
6010.60 
6050.40 
6044.90 
6051.70 
6045.60 
6038.60 
6055.40 
6048.50 
6041.20 
6035.00 
6027.80 
6017.40 
5963.09 
5m.90 
6009.90 
6016.90 
5956.82 
5949.14 
5935.64 
5926.06 

hge30f13  

5980.10 
5950.04 
5984.43 
5984.94 
5942.40 
5900.40 
5900.40 
5998.04 
5955.94 
5956.38 
6003.66 
5987.55 
5958.45 
5943.15 
5981.15 
5965.70 
6013.58 

. 6010.11 
5898.49 
601 1 .TI 
6012.18 
6052.60 
6046.71 
6053.85 
6047.85 
6040.22 
6051.14 
6050.15 
6042.81 
6036.55 
6029.27 
6018.79 
5965.17 
5992.84 
6011.87 
6018.20 
5958.43 
5950.61 
5937.05 
5928.59 

36.25 

27 .Q3 
13.75 
19.63 
9.58 

22.93 
14.80 
22.03 
7.20 

19.59 
8.69 

12.77 
24.20 
26.99 
22.37 
13.76 
11.06 
14.80 
19.78 
44.50 
28 .00 
35.39 
30.94 
24.77 
31.40 
26.98 
32.10 
33.76 
28.20 
21.52 
21.73 
8.73 

20.08 
26.70 
8.00 

13.40 
16.00 
11.10 

19.77 

1 3 . ~ 1  

15.48 
9.07 

17.20 
3.00 
8.89 
3.81 

12.20 
9.08 

11.30 
3.29 

14.53 
3.00 
8.06 
7 .08 

18.48 
21.27 
16.71 
8.08 
5 3 7  
0.1 1 

14.09 
38 -75 
22.30 
29.24 
25.23 
19.07 
25.69 
21.27 
27.04 
28.09 
22.48 
15.88 
11.00 
3 .00 

14.38 
9.60 

03.00 
5.40 
6.00 
6.68 

35.00 
18.52 
26.67 
12.50 
18.33 
8.18 

. 21.50 
13.50 
20.83 
6.92 

18.50 
7.43 

12.50 
11.50 
22.90 
25.70 
21.10 
12.50 
0.79 

13.51 
18.50 
43.20 
26.73 
34 .00 
29.66 
23.50 
30.10 
25.70 
31.00 
32.50 
26.90 
20.27 
20.48 
7.49 

18.81 
23.50 
6 .00 

11.40 
14.00 
8.69 

9.00 
4.10 

12.20 
12.00 
3 .90 
7.70 
7.20 

13.00 
8.00 
6.70 

18.00 
6.00 

12.00 
11.00 
22.50 
17.20 
20.60 
11.00 
9.30 

13.00 
18.00 
49.50 
34.00 
33.50 
29.20 
23.00 
30.00 
25.20 
30.50 
32.00 
26.40 
20.20 
5.80 
6.40 

18.80 
23 .00 
6.90 
8.10 
3.10 
8.00 

5953.6 
5931.7 
5938 .O 
5960.2 
5937.9 
5890.1 
5881.2 
5987.5 

DRI 
DRY 

6989.8 
5982.4 
5949.6 
5933.4 
5948.7 
5941.8 
6004.2 
6002.9 ' 

5990.3 
5998 .O 
6007.3 
6041.4 
8043.3 
6049.9 I 

6042.4 
6029.3 
6051.6 
W . 8  
6019.2 
6008.6 
6008.4 
6004.8 
5944.5 
5989 .O 
6W1 .7 
6011.9 

DFN 
5945.6 
5931.1 
5917.8 



APPENDIX 4.1 
Industrial Area IM/IRA/DD 

Water-Level Measurements in Industrial Area Monitoring Wells, Spring and Fall 1992 

WELL D W  
COMPLmON 

UNIT/UM 

33691 
3459 1 
34791 

' 36191 
3639 1 
3669 1 
37191 
3759 1 
37691 
3789 1 
3799 1 
38191 
3829 1 
3969 1 
06591 
-9 1 
06991 
07191 
0729 1 
0889 1 
09091 
13191 
13291 
3539 1 
3779 1 

10.93 
12.8 
1 .92 

I.?' 5.72 
22.54 
26.68 
5.61 
5.73 

13.28 
38.94 
47.76 
7.68 
DRf 
8.25 

10.32 
6.24 
8.91 

14.57 
16.08 
12.77 

' 14.86 
11.6 
9.21 

19.54 
11.09 

03-APR-92 
03-APR-92 
03-APR-92 
03-APR-92 
03-APR-92 
03-APR-92 
03-APR-92 
03-APR-92 
03-APR-92 
03-APR-92 
03-APR-92 
03-APR-92 
03-APR-92 
03-APR-92 
08-APR-82 
06-APR-92 
06-APR-92 
06-APR-92 
06-APR-92 
08-APR-92 
08-APR-92 
06-APR-92 
08-APR-92 
06 -APR-92 
06-APR-92 

SUPPLEMENTAL SPRINO 1992 DATA: 

0987 
1087 
3486 
3586 

p207889 
R? 10089 

01791 
01891 
02091 
02291 
02491 

14.83 
13.05 
20.9 
6.15 
4.74 

19.09 
8.89 
9.1 

8.21 
8.08 
9.41 

07 - APR-92 
07-APR-92 
07-APR-92 
07 -APR-92 
07-APR-92 
07-APR-92 
08-APR-92 
08-APR-92 
08-APR-92 
08-APR-,92 
08-APR-92 

748112 
748462 
748377 
748091 
740042 
748027 
748036 
748500 
748692 
748075 
748063 
748014 
748032 
748357 
749064 
749258 
749168 
748850 
748748 
749128 
748918 
74907 1 
749060 
74801 1 
748592 

749068 
748946 
750162 
750167 
75067 1 
751564 
749504 
749438 
749617 
749880 
749949 

13 - Aug 4 4  

2084994 
2085621 
208552 1 
2084168 
2084294 
2084421 
2084533 
20846 10 
20852 17 
20849 15 
2084731 
2084765 
2084801 
2083634 
2085535 
2085883 
2085990 
2085908 
2085766 
MB5866 
2085943 
2085530 
2085523 
2083907 
2083753 

2085348 
2085290 
206193 
20862 19 
2085343 
20846 39 
2086018 
2086023 
20864 28 
2086139 
20864 32 

QC 
Qc 6 Kclet 
Qc 
Qc 
Qrl 
Qc 
o c  
Qrl 
Qrl 
Kcebt 6 Ksbt  
Kcebt  & KaelbI 
QC 
QC 

Qrl 6 Kclet 
Kscbt 6 Ksltlet 
Qrl 
Qrl 
Qrl 
Qrl 
Qrl 
Qrl 
fficlet 
Qd 
Kcld 
Qrl 

f f i e  
Qrl 
Kces 6 Kcelt 
QC 

Qrl 
Kelklst 
Kslbe 6 fficlrt 
Kslbe h ffiltclet 
Ksclst, b l t ,  ffiltcbt 
K s c b l 6  Kcse 
Kelbe. b e l t  

0 4  of13 

5928.99 
5952.19 
5951.39 
5962.89 
5984.57 
5949.76 
5945.91 
5991.42 
5984.46 
5925.22 
5931.45 
5924.47 
5924.49 
6006.26 
5978.28 
5974.14 
5972.91 
5974.79 
5977.27 
5976.36 
5975.16 
5978.25 
5978.48 
5960.73 
6002.16 

5900.22 
5981.95 
5912.00 
5910.75 
5962.82 
5898.40 
5965.78 
597 1.76 
5965.19 
5936.66 
5944.54 

592924 
6954.63 
5953.91 
5965.17 
5987.01 
J951.52 
5948.29 
5993.45 
598524 
5926.29 
5933.55 
5926.40 
5926.71 
6008.37 
5979.78 
5975.62 
5974.57 
5976.34 
5978.80 
5978.08 
6976.79 
5979 .90 
5979.97 
5963.03 
6004.18 

5981.70 
5983.52 
5913.95 
5912.76 

5900.40 
5967.41 
5973.37 
5966.65 
5938.26 
5946.21 

5964.90 

10.60 
11.30 
10.42 
17.00 
29.m 
27.83 
23.07 
14.60 

55 .20 
57.20 
17.00 
10.70 
11.00 
50.00 
16.00 

23.10 
22.60 
27.30 
26.70 
27.70 
17.70 
10.50 
22.60 

18.50 

31.00 

32.40 
12.00 
56.25 
11.60 
8.95 

22.93 
20.00 
32 .00 
32.60 
18.50 
18.80 

6.19 
6.90 
6 .00 
9.52 

17.43 
15.83 
11.12 
7.60 
6.51 

43.20 
45.20 
10.00 
6.70 

. 7.00 
33.00 
6.00 

1.4.00 
11.10 
10.60 
15.30 
14.70 
15.70 
5.70 
6.10 

10.60 

14.50 
3.50 

44.24 
4 .86 
3.26 

12.20 
10.00 
20.00 
15.60 
11.50 
11.80 

8.1 1 
8 .w) 

8.00 
14.60 
27.41 
25.83 
21.07 
12.60 
16.- 
63.20 
55.20 
15.00 
8.70 
9 .00 

48.00 

29.00 
21.10 
20.60 
25.30 
24.70 
25.70 
15.70 
8.1 1 

20.60 

14.00 

32.15 
12.00 
56.25 
11.60 
7.70 

21.50 
18.00 
30 .00 
30.60 
16.50 
16.80 

7.80 
8 .M 
8 .OO 

14.00 
28.40 
25.00 
20.50 
12.00 
16.20 
4.70 
6.90 

14.70 
8.40 
8.00 

15.40 
14.00 
28 .60 
20.00 
20.00 
23.00 
24.00 
15.40 
15.40 
6.00 

20.00 

12.50 
11.30 
16.00 
10.50 
8.50 
7.20 
8 .OO 

12.40 
16.10 
8.80 
8.50 

5918.3 
5911.8 
5952.0 
5959.5 
5944 .S 
5924.8 
5942.7 
5887.7 
5972.0 
5887.4 
5885.8 
5918.7 

DRY 
8ooo.1 
5969.5 
5969.4 ' 
5965.7 
5961.8 
5962.7 
5965.3 
5981.9 
5 m . 3  
5970.0 
595 1.9 
5984.6 

5966.9 
5970.5 
5893.1 
5906.8 
5960.2 
5881.3 
5958.5 
5964.3 
5958.4 
5930.2 
5936.8 

I 



STATE STATE COMPLETION TOPOF TD TOP BOT 
WELL D W  DATE NOATH EAST UNIT/UTH CASING CSG SCRN SCRN 

02691 
12091 
12291 

I 1886 
3389 1 
35991 
43% 
2486 
3987 

8208089 
B208189 
F208889 
no9189 
P209589 
w 1 m 9  

00191 
01391 
01491 
02191 
2286 
2786 
3386 
3787 
2686 

pz075B9 
2187 
2287 

P207689 
P207789 

2186 
3186 
3887 

P208989 
P209889 
P218089 

5287 
6106 

P209289 
p3 17989 

4486 

TOP OF 
BEDROCK WLE 

5.34 
9.77 

14.29 
8,. 2.53 

11.38 
18.03 
12.9 
8.3 

83.23 
11.83 
5.03 

84.81 
10.57 
18.06 
16.37 
9.32 
12.3 

14.34 
DRY 
7.72 

75.98 
6.4 

6.29 
10.47 
25.62 
9.57 

80.44 
7.15 

29.23 
32.62 

DRY 
9.03 

13.83 
4.62 
5.44 
9.59 
9.79 

14.68 
4.95 
6.9 

08-APR-92 
08-APR-92 
08-APR-92 
08 -APR-92 
08-APR-92 
08-APR-92 
08-APR-92 
09-APR-92 
09-APR-92 
09-APR-92 
09-APR-92 
09-APR-92 
09 -APR-92 
09-APR-92 
09-APR-92 
13-APR-92 
13-APR-92 
13 -APR-92 
13 -APR-92 
13-APR-92 
13 - APR-92 
13-APR-92 
13 -APR-92 
14 -APR-92 
14-APR-92 
15 -APR-92 
15-APR-92 
15 - APR -92 
15-APR-92 
16-APR-92 
20-APR-92 
20-APR-92 
20-APR-92 
20-APR-92 
20-APR-92 
22-APR-92 
22-APR-92 
22-APR-92 
22 -APR-92 
23-APR-92 

(lotus) h:\wp\fla teVm-lra\pd\a pp-4 - 1 .wk3 

750385 
749436 
749429 
750894 
74796 1 
748057 
749404 
750338 
751081 
751 143 
751 138 
751086 
750762 
751071 
748780 
749237 
749402 
749430 
749708 
750718 
75078 1 
749950 
750494 
75041 1 
750395 
749969 
749924 
750398 

,750392 
750855 
75105 1 
750396 
751044 
751 194 
74994 1 
748145 
749198 
750863 
74889 1 
749254 

2086043 
2086009 
2085441 
2083296 
2084641 
2083756 
2085869 
2084277 
2085268 
2085876 
2085885 
2085249 
2084309 
2085286 
2081034 
2086244 
2085226 
2085474 
2086166 
2084411 
2085238 
2085003 
2085224 
2084841 
2084843 
2085799 
2085822 
2085318 
2085343 
2082501 
2084764 
2085094 
2084839 
2U84984 
2084020 
2084067 
20837 17 
2084139 
2084272 
2082234 

Knlbs b KnHclel 
Knlb3 
Kces & Kne 
Kclst 
Qc 6. Kclrt 
Oo 
Qd 
Qd 
Knslt h Kclrt 
Qc 
Kclst 
Knlbl8t 
Kns & Knlclrl 
Knlblel a KDcl.1 
Keslt a Krill 
Qd 
Qd 
Kne & Kcr 
Qd 
Qd 
Knelts 6 Kaclrl 
Qd 
Qd 
Qd 
Knlklsl 
Qc 
Kss 6. Kelt 
Od 
Kslklsl 
Kss 6. Knltclst 
Kss (L Ken 
Qd 
Ksltse 6 Ksltclsl 
Ksltlsl 
Qd 
fill? 
Od 
Qd 
Od 
Qd 

1 3 - Aug - 9 4  Page 5 of 13 

5934.78 
597 1.59 
5970.98 
5943.08 
5927.54 
5973.25 
5972.91 
5982.45 
5946.95 
5935.40 
5935.40 
5947.30 
5980.66 
5948.17 
6045.20 
5968.86 
5973.70 
5970.37 
5965.81 
5978.77 
5962.89 
595 1.40 

5975.42 
5974.06 
5928.43 
5931.18 
5966.32 
5965.88 
6004.76 
5964.98 
5972.15 
5962.53 
5940.28 
5985.80 
5967.85 
5999.47 
5981.59 
5990.90 
6019.93 

5987.52 

5936.38 
5973.27 

* 5972.73 
5943.86 
5929.94 
5978.45 
5974.46 
5983.56 
5948.42 
5937.07 
5937.46 
5949.25 
5982.21 
5950.04 
6047.55 
5970.44 
5975.30 
5972.03 
5967.51 
5979.55 
5963.88 
5952.42 
5968.99 
5977.17 
5975.96 
5929.69 
5932.80 
5967.88 
5967.75 
6005.96 
5967.05 
5973.90 
5964.56 
5942.40 
5987.55 
5969.57 
6oO0.60 
5983.42 
5992.84 
6021.96 

18.00 
24.00 
16.10 
12.25 
11.10 
16.10 
16.75 
7.45 

117.39 
14.18 
27.58 
99.16 
36.08 
19.77 

157.95 
27.00 
16.00 
26.00 
15.00 
11.20 

133.00 
7.34 
9.00 

11.00 
25.10 
10.56 
88.70 
14.36 
28.63 
67.25 
17.32 
9.50 

26.12 
19.63 
8.69 

20.50 
12.25 
13.40 
8.73 

26.25 

6.00 
14.00 
7.10 
3.00 
8.70 
8.68 
3.99 
2.95 

109.99 
3.40 

18.90 
87.76 
13.30 
9.07 

151.16 
15.00 
6.00 

14.00 
8.00 
3.20 

128.50 
2.99 
3.50 
3.75 

14.40 
3.26 

81.41 
3 64 

17.90 
35.00 
2.46 
3.50 

15.40 
8.89 
3 .00 
3.50 
5.00 
8.20 
3 .00 
3.23 

16.00 
22.00 
14.10 
12.25 
8.70 

13.70 
16.75 
7.45 

117.14 
12.90 
26.34 
98.94 
35.01 
18.52 

155.61 
25.00 
14.00 
24.00 
13.00 
11.20 

133.00 
7.34 
8.77 

11.00 
23.86 
10.41 
88.46 
13.10 
27.34 
67.24 
17.32 
9.27 

24.84 
18.33 
7.43 

20.25 
12.00 
12.66 
7.49 

26.25 

1.10 
13.20 
2 .00 

11.50 
8.10 

12.20 
77.00 

7.20 
3.50 

12.20 
11.00 
5.50 

10.30 
4.10 

30.00 
24.20 
14.50 
1.60 

13.50 
11.00 
11.00 
6.80 
8.00 

10.50 
9.40 
8.00 

12.80 
12.60 
12.90 
15.00 
0.50 
7.80 
3 .50 
3.90 
6.00 

20 .00 
11.50 
12.20 
6.40 

25.50 
P 

0 

5931.0 
5963.5 
5958.4 
5941.3 
5918.8 
5958.4 
5961.6 
5975.3 
5865.2 
5925.2 
5932.4 
5864.4 
5971.8 
5932.0 
6031.2 
5981.1 
5963.0 
5957.7 

DRY 
597 1.8 
5887.9 
5948.0 
5962.7 
5966.7 
5950.3 
5920.1 
5852.4 ~ 

5960.7 
5938.5 
5973.3 

DRY 
5964.9 
5950.7 
5937.8 
5982.1 
5960.0 
5990.8 
5968.7 
5987.9 
6015.1 



WELL 

m09389 
p209489 
p209789 
W 18289 
p209089 
p209689 
p320089 
p207389 
E07489 

5387 
5487 
1787 
2986 
3086 - p209989 
1386 
1486 
1586 
1686 
1786 
1686 

3779 1 
-289 
6208589 
8208689 
8208789 
8210489 

STATE STATE CO M P L m O N  
DTW DATE NORTH EAST UNIT/UTH 

18.53 
27.97 
6 3 7  
7.72 

27.09 
28.14 
11.81 
6.66 
6.73 
6.12 
4.28 

10.86 
9.06 
5.02 

10.43 
5 .a2 

1 1.52 
6.32 
5.5 

6.02 
9 

19.54 
17.09 
3.95 

18.59 
3.97 
4.16 

23 - APR-92 
23-APR-92 
24-APR-92 
24-APR-92 
27-APR-92 
27-APR-92 
27 -APR-92 
28-APR-92 
28-APR-92 
29-APR-92 
29-APR-92 
30-APR-92 
30-APR-92 
30-APR-92 
30-APR-92 
14 -APR-92 
14 - APR-92 
13 -APR-92 
07-APA-92 
07-APR-92 
09-APR-92 
08-APR-92 
09-APR-92 
09-APR-92 
07-APR-92 
08-APR-92 
10 -APR-92 

FALL 1992 WATER LEVEL DATA: 

1386 
1486 
1586 
1686 
1786 
1886 
1986 
2186 
2286 

8.1 1 
10.91 
7.16 
6.66 
6.61 
DW 
3.07 

33.86 
10.03 

02-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
05-OCT-92 
05 - OCT-92 
05-OCT-92 

(lotue) a h: .elsUrn-Ita\pdbpp-4-1 .wk3 

750864 
750991 
750579 
748952 
750568 
750533 
748799 
750195 
750197 
747985 
747905 
7494 15 
750599 
751078 
751565 
751857 
751856 
751852 
751747 
751740 
751522 
748592 
751739 
751804 
751728 
751755 
751802 

751857 
751856 
751852 
751747 
751740 
751522 
750894 
750855 
750718 

13 -Aug-94 

2084130 
2084634 
2085481 
2082653 
20849 10 
20855 14 
2083280 
2084468 
206448 1 
20839 12 
M84032 
2088308 
2085687 
2084921 
2084649 
2086051 
2085838 
20858 12 
2085260 
2085242 
2085831 
2083753 
2088289 
2085477 
2085250 
2084450 
20855 13 

2086051 
2085838 
20858 12 
2085260 
2085242 
2085831 
2083296 
2082501 
2084411 

Km 6 k l t e s  6 Kcss 
Kss 6 k b r  
Qd 
Qd 
Kelblel 
Kslklet 
Qd 
Kse 6 Kcld 
Qrt 
Qc 
Qc 
Qd 
Qd 
Kcld 
QC 
QC 
h e  6 ffidrt 
QC 
KdBS 
QC 
QC 
Qd 
ffillclet 6 Kcld 
Qc 
kltclet  
Qc 
QC 

Qc 
b e  6 ffidet 
QC 

ffilt58 
QC 

QC 

Kcld 
Kse & Kslclet 
Qd 

e I ,of13 

5981 -47 
59T1.98 
5962.82 
6016.90 
5972.16 
5962.63 
6009.90 
5981.02 
5980.71 
5959.99 
5955.85 
5968.01 
5959.58 
5957.42 
5898.10 
w . 4 7  
5844.71 
5848.43 
5867.92 
5868.43 
!%5.75 
6oM.16 
5850.70 
5856.50 
5887.60 
5907.10 
5856.40 

5840.47 
5844.71 
5848.43 
5867.92 
5868.43 
5885.75 
5943.08 
6004.76 
5978.77 

5983.39 
5980.10 
5964 .a 
6018.20 
5974.25 
5964.43 
601 1.87 
s902.77 
5982.64 
5961.81 
5957.62 
5969.56 
5960.68 
5958.39 
soo.40 
5842.59 
5846.71 
5850.83 
5869.55 
5869.57 
5887.07 
6004.16 
5852.95 
5858.35 
5869.60 
5909.03 
5858.71 

5842.59 
5846.71 
5850.63 
5869.55 
5869.57 
5887.97 
5943.86 
6005.96 
5979.55 

30.05 
36.25 
13.75 
28.70 
27.21 
27.93 
20.08 
18.22 
8.23 

4 .e8 
25.75 
8 .TI 

14.93 
9.58 
9.50 

55.36 
14.44 
45.08 
13.98 
7.50 

22.60 
18.16 
5.07 

23.07 
12.32 
8.67 

0.130 

9.50 
55.36 
14.44 
45.06 
13.98 
7.50 

12.25 
67.25 
11.20 

18.82 
15.48 

9.60 
16.50 
17.20- 
14.38 
10.53 
2.39 
3.50 
1.33. 
3 .50 
2.83 
2-48 
3.81 

39.42 
4.09 

39.08 
3.73 
3.74 

10.60 
5.95 
3.23 

12.32 
2.88 
2.98 

3.00 

3.09 

3.09 
39.42 
4.09 

39.06 
3.73 
3.74 
3 .00 

35.00 
3 .20 

28.80 
35.00 
12.50 
23.50 
25.96 
26.67 
18.81 
15.18 

.9.05 
4.53 

25.50 
8 .TI 

14.93 
6.18 
9.50 

55.36 
14.44 
45.08 
13.98 
7.50 

20.60 
15.42 
3.99 

21.80 
10.93 
7.41 

7.00 

9.50 
55.38 
14.44 
45.06 
13.98 
7 .50 

12.25 
67.24 
11.20 

13.80 
9.00 

12.00 
23.00 
11.50 
12.20 
18.80 
7.00 
8.50 

10.00 
4 .00 

25.00 
8 .50 
2.50 
7.70 
8.00 

12.50 

12.50 
8.00 

20.00 
0.20 
3.60 
7.30 
8.40 
7.00 

11.00 

7.00 

9.00 
11.00 
12.50 
7.00 

J2.50 
8.00 

’ 11.50 
15.00 
11.00 

5964 .0 
5952.1 
5958.8 
6010.5 
5947.2 
5936.3 
6OOO.1 
5976.1 
5975.0 
5955.7 
5953.3 
5958.7 
5951 .e 
5953.4 
5890.0 
5837.6 
5835.2 
5844.3 
5884.1 
5883.8 
5879.0 
5984 .6 
5835.9 
5854.4 
5851 .o 
5905.1 
5854.6 

5834.5 
5835.8 
5843.5 
5862.9 
5863 .O 

DfW 
5940.8 
5972.1 
5969.5 



STATE STATE COMPLEllON SURFACE TOPOF TD TOP 
WELL D lW DATE NOATH EAST UNIT/UM ELEV. CMING CSG SCRN 

2386 88.05 
2486 D M  
2586 30.16 

I .2686,.'t,, 12 

BOT TOP OF 
SCRN BEDROCK WLE 

2786 
2986 
3086 
3186 
3286 
3386 
3486 
3586 
4306 
4466 
0187 
0587 
0987 
1087 
1087 
1287 
1587 
1607 
1787 
1887 
1987 
2087 
2187 
2287 
2387 
3787 
3887 
3987 
4387 
4487 
4587 
5087 
5387 
5487 
5687 

BM8oB9 

77 
DRI 
7.36 

19.56 
53.91 
8.68 
21.5 
9.87 
D R I  
8.14 

10.41 
44.59 
19.39 
D R I  

13.77 
10.87 
21 .77 
90.53 
21.2 

127.09 
13.72 
108.8 
7.04 

80.57 
18.87 
9.49 

11.15 
89.54 
9.73 
DRI 

90.74 
DRI 

10.94 
6 

8.48 
13.22 

05-OCT-92 
05-OCT-92 
05 -0CT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05 - OCT -92 
05-OCT-92 
05-OCT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -OCT-92 
02-OCT-92 
01 -OCT-92 
02-OCT-92 
02-OCT-92 
02 -0CT-92 
02-OCT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
05-OCT-92 
05 - OCT -92 
01 -0CT-92 
05 -0CT-92 
05-OCT-92 
05-OCT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
05-OCT-92 
02 -0CT-92 

750338 
750338 
750412 
75041 1 
75078 1 
750599 
751078 
751051 
751050 
749950 
750162 
750167 
749404 
749254 
748127 
748081 
749068 
748946 
748946 
748581 
74901 1 
749130 
749415 
749404 
749623 
749634 
749969 
749924 
749404 
750494 
750396 
751081 
748030 
748306 
748313 
748123 
747905 
747985 
750638 
751143 

2084259 

2084831 
208484 1 
2085238 
2085687 
2084921 
2084764 
2084743 
2085003 
2086193 
20862 19 
2085869 
2082234 
2083653 
2084849 
2085348 
2085290 
2085290 
2086066 
2086249 
2086249 
2086308 
2086339 
2086171 
2086155 
2085799 
2085822 
20859 10 
2085224 
2085094 
2085268 
2084788 
2085435 
2085451 
2085334 
20839 12 
2084032 
20844 23 
2085876 

2084277 
ffilt a Kelblrt 
Qd 
Kelblrt b Kclrt 
Qd 
ffielta a Ksclst 
Qd 
Kclst 
Kes a Kelt 
f f is  a Kebr 
Qd 
Kcsr h Kcelt 
Qc 
Qd 
Qd 
fl11 
Kea a Kekrr 
Kse 
Qd 
Qd 
Kcelt 
Qd 
Kslt 
Qd 
Kse a Keslt 
Qd 
Kslblst 
Qc 
Kse 8 Kelt 
Kslbs 8 Kclst 
Qd 
Qd 
Ksslt 8 Kclst 
QC 
Qc 
Kss & Kelt & Kclst 
QC 
Qc 
Qc 
Qd 
Qc 

flatus) h:\wp\flaleUm-l1a\pp-4-l.wk3 1 3 - AIJQ -94  Page 7 of 13 

5982.46 
5982.45 
5975.24 
5975.42 
5962.89 
5959.58 
5957.42 
5964.98 
5966.08 
5951.40 
5912.00 
5910.75 
5972.91 
6019.93 
5992.49 
5927.85 
5980.22 
5981.95 
5981.95 
5934.81 
5971.27 
5969.49 
5968.01 
5967.99 
5968.44 
5968.66 
5928.43 
593 1.1 8 
5972.79 
5967.52 
5972.15 
5946.95 
5925.06 
5949.63 
5949.32 
5933.14 
5959.99 
5955.85 
5978.39 
5935.40 

5882.46 
5983.56 
5977.14 
5977.17 
5963.88 
5960.68 
5958.39 
5967.05 
5967.92 
5952.42 
5913.95 
5912.76 
5974.46 
6021.96 
5994.08 
5929.99 
5981.70 
5983.52 
5983.52 
5936.30 
5972.79 
5970.79 
5969.56 
5969.49 
5969.91 
5970.14 
5929.69 
5932.80 
5974.49 
5968.99 
5973.90 
5948.42 
5926.41 
5951.10 
5950.91 
5934.78 
5961 .81 
5957.62 
5979.77 
5937.07 

117.25 
7.45 

82.00 
11.00 

133.00 
0.77 

14.93 
17.32 

125.50 
7.34 

56.25 
11.60 
16.75 
26.25 
12.08 
51 .50 
32.40 
12.00 
12.00 
10.24 
22.53 

125.24 
25.75 

133.70 
11 .89 

116.36 
10.56 
88.70 
37.85 
9.00 
9.50 

117.39 
12.50 
3.70 

101.30 
13.70 
9.30 
4.60 
9.92 

14.16 

113.00 
2.95 

59.90 
3.75 

128.50 
2.83 
2.48 
2.46 

114.90 
2.99 

44.24 
4.86 
3.99 
3.23 
3.38 

42.00 
14.50 
3.50 
3.50 
4.91 
5.80 

100.00 
3.50 

127.00 
3.50 

107.26 
3.26 

81.41 
17.19 
3.50 
3.50 

109.99 
3.50 
1.50 

89.50 
3.50 
3.50 
1.33 
3.52 
3.40 

117.25 
7.45 

82.00 
11.00 

133.00 
0 .77 

14.93 
17.32 

125.50 
7.34 

56.25 
11.60 
16.75 
26.25 
11.83 
51.25 
32.15 
12.00 
12.00 
10.01 
22.08 

125.00 
25.50 

133.45 
11.65 

116.1 1 
10.41 
88.46 
37.61 
8.77 
9.27 

117.14 
12.25 
3.50 

97 .05 
13.50 
9.05 
4.53 
9.67 

12.90 

8.20 
7.20 
8.00 

10.50 
11.00 
8.50 
2.50 
0 .50 
1 .00 
6.80 

16.00 
10.50 
17.00 
25.50 
11.80 
11.00 
12.50 
11.30 
11.30 
3.50 

21.90 
22.20 
25.00 
25.20 
10.80 
11.80 
8 .oo 

12.80 
15.20 
8.00 
7.80 
3.50 

12.00 
3 .20 
4 .00 

12.50 
10.00 
4.00 
9.40 

12.20 

5894.4 
DFN 

5947.0 
5965.2 
5888.9 

DFN 
5951.0 
5947.5 
5914.0 
5943.7 
5892.5 
5902.9 

DFN 
6013.8 
5983.7 
5885.4 

DfW 
5969.8 
5925.4 
5951.0 
5880.3 
5948.4 
5842.4 
5958.2 
5861.3 
5921.9 
5852.2 
5955.6 
5959.5 
5962.8 
5858.9 
5916.7 

DFN 
5860.2 

DRI I 

5950.9 
5951.6 
597 1.3 
5923.9 

5962.3 , 



WELL DTW DATE 

B208089 
Bzo8189 
Fax189 
-289 
BZO8389 
8208489 
8208589 
BMB689 
Bzo8789 
6210489 
P114389 
P114489 
P114589 
P114689 
P114789 
P114889 
P114989 
P115089 
P115489 
Pll5589 
P115689 
P119389 
p207389 
p207489 
p207589 
p207689 
EO7789 
p207089 
p207989 
P208889 
p208989 
p209089 
p209189 
P209289 
I209389 
p209489 
p209589 
P209689 
F209789 
p209889 

(lotua 

STATE STATE COMPLmON 
NOATH EAST UNlTlUTH 

13.27 
22.88 
22.72 

v 17.33 
DFN 
DFN 
DFN 
14.8 
9 . n  
6.42 
8.17 

14.58 
7 64 

12.24 
8.04 
5.52 

12 .n  
15.89 
1 1.28 
8.17 

13.02 
5.73 
8.69 
8.53 

25.58 
8.74 

29.17 
10.08 
18.45 
06.22 
17.55 
25.13 

. 13.5 
14.62 
18.42 
29.37 
18.75 
28.37 
10.05 
5.34 

05-OCT-92 
02-OCT-92 
05-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -ET-92  
01 -OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -OCT-92 
01-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05 -OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 

751 143 
751 138 
751 138 
751739 
751687 
751683 
751804 
751728 
751755 
751802 
750337 
750337 
750396 
749943 
749940 
749926 
749959 
749930 
749507 
74955 1 
749532 
750280 
750195 
750197 
750395 
750398 
750392 
75067 1 
75067 1 
751086 
751044 
750566 
750762 
750863 
750864 
750991 
75107 1 
750533 
750579 
751 194 

2085876 
2085885 
2085885 
2086289 
2085584 
2085636 
M85177 
2085250 
2084450 
20855 13 
2081246 
2081246 
2081731 
2083044 
2082610 
2082 127 
2081661 
2081258 
2082135 
2082658 
M830 19 
2081921 
2084468 
2084481 
w 4 3  
20853 18 
2085343 
2085343 
2085330 
2085249 
2084839 
20849 10 
2084309 
2084139 
2084130 
2084634 
2085286 
20855 14 
2085481 
2084984 

Qc 
'Kclst 
Kclst 
Kalklst & Kclst 
Kscbt & Kcld 
Kclst 
QC 
KsIklrt 
Qc 

Qd 
Qd 
Qd 
Qd 
Qd 
Qd 
Qd 
Qd 

Qd 
Q I I  
Qd 
Ksr 6 Kcld 
Q I I  
k l b l e t  
Qd 
Kslklst 
Qd 
Kclst 
Kslklst 
.KslGs & Kaltclst 
Kslklst 
Kss & ffihclst 

Kss & b k s s  & Kcss 
Kse a ffinse 
Kslklst h Keclsl 
Kslklst 
Qd 
f f i lk lst  

a c  

a d  

a d  

13 - h g - 9 4  

5935.40 
5935.40 
5935.40 
5850.70 
5876.80 
5876.30 
5858.50 
5067.60 
5907.10 
5858.40 
6033.40 
6033.40 
6024.10 
6004.00 
6010.70 
6016.60 
6029.80 
6038.10 
6023.40 
6014.10 
6006.90 
6011.70 
5981.02 
5980.71 
5974.06 
5968.32 
5965.88 
5962.82 
5963.09 
5947.30 
5962.53 
5972.16 
5980.66 
5981.59 
5981.47 
5977.98 
5948.17 
5962.63 
5962.82 
5940.28 

5937.07 
5937.46 
5937.46 
5852.95 
5878.66 
5878.34 
5858.35 
5889.60 
5909.03 
5858.71 
6os.43 
8035.43 
6025.90 
6005.76 
8012.40 
6018.26 
6031.84 
6040.10 
6025.10 
6015.77 
8008.71 
6013.18 

5982.64 
5975.98 
5967.88 
5987.75 
5964.90 
5S5.17 
5949.25 
5964.56 
5974.25 
5982.21 
5983.42 
5963.39 
5980.10 
5950.04 
5964.43 
5964.94 
5942.40 

5982.77 

14.16 3.40 
27.58 16.90 
27 .58 16.90 
16.16 5.95 
9.05 3.37 

30.49 19.76 
5.07 3.23 

23.07 , 12.32 
12.32 . 2.88 
8.67 2 .sa 

50.10 44.40 
50.10 44.40 
37.60 32.54 
23.50 17.83 
27.60 21.81 
15.55 9.89 
39.30 33.59 
42.01 36.27 
27.75 TI 22.09 
30.70 25.05 
21.31 16.23 
18.21 12.50 
16.22 10.53 
8.23 2.39 

25.10 14.40 
14.36 3.64 
28.63 17.90 
8.95 3.26 

21.73 11.00 
99.16 87.76 
26.12 15.40 
27.21 16.50 
36.08 13.30 
13.40 8.20 
30.05 16.62 
36.25 15.48 
19.77 9.07 
27.93 17.20 
13.75 3 .00 
19.63 8.89 

12.90 
26.34 
26.34 
15.42 
7.80 

29.22 
3.99 

21.80 
10.93 
7.41 

48.80 
48.80 
36.50 
22.24 
26.23 

. 14.30 
38.00 
40.70 
26.50 
29.48 
20.20 
16.90 
15.18 

23.88 
13.10 
27.34 
7.70 

20.48 
96.94 
24 .y 
25.98 
35.01 
12.66 
28.80 
35.00 
18.52 
26.67 
12.50 
18.33 

7.00 

12.20 
11.00 
11.00 
0.20 
0.20 

15.50 
3.60 
7.30. 
8.40 
7 .00 
48.30 
48.30 
27.50 
22.00 
26.00 
13.80 
37.50 
40 .20 
26.00 
29.00 
19.70 
16.40 
7 .00 
6.50 
9.40 

12.60 

8.50 
5.80 
5.50 
3.50 

11.50 
10.w 
12.20 
13.80 
9 .00 
4.10 

12.20 
12.00 
3.90 

12.90 

5923.6 
5914.6 
5914.7 
5835.6 

DAY 
OW 
DAY 

5854 .8 
5899.3 
5852.3 
6027.3 
6020.9 
6018.3 
5993.5 
6004.4 
6012.7 
6019.1 
6024.2 . 
6013.8 
6007.6 
5995.7 
6007.5 
5974.1 
5974.1 
5950.4 
5959.1 
5938.6 
5954.8 

5863.0 
5947.0 
5949.1 
5968.7 
5968.8 
5965.0 
5950.7 
5931.3 
5936.1 
5954 .Q 
5937.1 

5946.7 1 



01'1 
OS.8 
06'9 
08'8 
W E 1  
01'91 
op'z1 
00'8 
09.1 
OS'PI 
OZ'PZ 
00'CZ 
02.02 
op'91 
00'ZC 
OS'OE 
OZ'SZ 
00'OE 
WE2 
02.62 

WbE 
W 6 b  
00'81 
OW81 
00'01 
W6 
00'11 
OZ' LI 
W22 
00'11 
00'21 
00'9 
00'81 
oL'9 
00'8 
00'81 
0 2 . L  
OZ'L 
O L  L 

0 S . q  

00'91 
08'91 
00'9 
w91 
OO'E1 
WOE 
WOE 
00'81 
00' PZ 
W P 1  
WSZ 
OS'EZ 
LZOt 
06'92 
WZE 
00'10 
O L S Z  
OL'OE 
WEZ 
99-62 
WbE 
EL92 
OZ'm 
W8L 
1981 
IS'CL 
6L'6 
WZl 
OL'SZ 
06'22 
W ' L L  
OS'ZL 
Wf 
OS81 
26.9 
€8.02 
WE1 
W ' I Z  
W L Z  
81'8 

00'9 
08'11 
W E  
OF11 
00'8 
09'91 
00'OZ 
00'01 
W P 1  
00'9 
W S L  
09'6 
98'SI 
8P'U 
60' 82 
W L Z  
LZlZ 
6 9 g  
LO61 
cz'sz 
PZ62 
WU 
SL'BC 
WPl 
BC'VL 
11'8 
LC'S 
8 0 ' 8 .  
LZ1Z 
W81 
WL 
90'8 
W E  
Wtl  
62.6 
oc'll 
80'6 
02.21 
OZ'Zl 
W E  

00'81 
08'81 
00'8 
OFEL 
00'91 
09'2E 
00'zc 
00'02 
00'92 
00'91 
00'0 
Of92 
ZS'LE 
02.82 
9L'W 
01*a 
86-92 
W l E  
U ' P Z  
WOE 
WSE 
00'82 
W W  
8L61 
80'02 
O W t l  
90.11 
9101 
68'92 
W P Z  
U ' t l  
U ' E L  
698 
6S61 
OZ'L 
€0.22 
OB'W 
0622 
€622 
8S6 

OS3 ONISV3 
4 0  do1 108 Q1 4Od01 

26-130- 10 
26-130- 10 
26-130-20 
26-130- 10 
26-130- 10 
26-130- 10 
26-130- LO 
26-130- 10 
26-130- 10 
26-130- 10 
26-130-20 
26-130-20 
.26-130- 10 
26-130- LO 
26-130- 10 
26-130- 10 
26-130- to 
26-130- 10 
26-130- 10 
26-130- 10 
26-130- LO 
26-130- 10 
26-130- 10 
26-130- LO 
26-130-u) 
26-130- 10 
26-130- 10 
26-130- 10 
26-130- SO 
26-130-SO 
26-130-SO 
26-130-SO 
26-130-SO 
26-130- 10 
26-130- 10 
26-130- 10 
26-130- 10 
26-130-u) 
26-130-Eo 
26-130-u) 

18'8 
691 
Ma 
LE'El 
N O  
1L.U 
2P.61 
lZ'S1 
12'91 
66'21 
SZ'OZ 
ZP.01 
LE'81 
CS'LZ 
EL'= 
CL'LZ 
82'61 
w.91 

ts'11 
9C'L 1 
S0'6 
cE'91 
L8'01 
CZ'SL 
CE'CL 
so01 
ZE'6 
2 s . a  
*'E1 
8'6 
E S P 1  
6b.6 
6L'SL 

N O  

8ow 

Ma 

16920 
1 6b20 
1 6EZ 
1 6 a o  
16120 
16ou) 
16810 
16LLO 
16P10 
16ElO 
16100 
68281 W 
68891 W 
68L91 W 
68991 W 
68S91W 
68HLW 
68E91W 
68291 W 
68191W 

686E1W 
688slW 
681blW 
68oozEd 
682bl Ed 
GBoplEd 
68SElEd 
68S61 zd 
6 m L Z d  
68161zd 
68f31zd 
m 1 z d  
68LSI zd 
696ELzd 
688Elzd 

m t w  

Lt'6 " 689tlZd 
ZL'81 68001zd 
9 8 1  68OOLzd 
Etla 6866ozd 



APPENDIX 4.1 
ladustrial Area IM/JRA/DD 

Water-Level Measurements in Industrial Area Monitoring Wells, Sp.riag and Pall 1992 

STATE STATE 
WELL DTW DATE NOMH EAST 

COMPLETION SURFACE TOPOF fD 
UNTT/UTH ELEV. CASING CSG 

0659 1 
0669 1 
0679 1 
0689 1 
0699 1 
07191 
0729 1 
0739 1 
0889 1 
09091 
0969 1 
12091 
12291 
13091 
13191 
13291 
13291 
3349 1 
3369 1 
3389 1 
3459 1 
3479 1 
3539 1 
3599 1 
36191 
36391 
3669 1 
37191 
37591 
3769 1 
3789 1 
3799 1 
38191 
3829 1 
3969 1 

20.01 
22.02 
22.85 
16.18 
20 .99 
21.21 
22.12 
7.88 

23.55 
23.4 
11.3 

19.48 
16.3 

21.68 
19.48 
DW 
DW 

10.91 
10.31 
10.6 

13.61 
6.41 

12.49 
17.24 
10.37 
26.09 
25.83 
9.59 
9.73 
OR/ 
40.8 

47.77 
11.19 
12.71 
12.88 

02-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
01 -OCT-92 
01 -OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
01-OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -ET-92  
02-OCT-92 
02-OCT-92 
01 -WT-92 
01-OCT-92 
01 -WT-92 
01 -ET-92  
01 -0CT-92 
01 -OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -0CT-92 
01 -0CT-92 
01 -OCT-92 
01 -OCT-92 

SUPPLEMENTAL FALL 1992 DATA: 

2186 33.86 06-OCT-92 

749064 
749068 
748855 
749258 
749168 
748850 
748748 
748547 
749128 
7489 18 
748572 
749436 
749429 
748960 
74907 1 
749060 
749060 
748080 
7481 12 
74796 1 
748462 
748377 
74801 1 
748057 
74809 1 
748042 
748027 
748036 
748580 
748692 
748075 
748063 
7480 14 
748032 
748357 

750855 

1 3 - Aug - 9 4  

2085535 
20857 14 
2085646 
2085883 
2085990 
2085908 
2085766 
2085827 
208!5866 
2085943 
2086038 
2086009 
2085441 
2085992 
2085530 
2085523 
2085523 
2084883 
2084994 
2084641 
2085621 
2085521 
2083907 
2083756 
2084198 
2084294 
2084421 
2084533 
20846 10 
2085217 
2084915 
2084731 
2084765 
2084801 
2083634 

208250 1 

Kecbt 6 Keklet  
arf 
arf 
art 
arf 
arf 
arf 

arf 
arf 

Qrf 6 Kclet 

Kelbs 6 Kclet 
Kelt38 
Kcee 6 Ker 
arf 
Kscbt 
arf 
arl 
a c  6 k c l e t  

. a c  

ac 

a c  
a c  
arf 
a c  
ac 
arf 
arf 

a c  
a c  
arl (L K C I ~ ~  

Qc 6 Kclet 
Qc & Kclet 

Kclst 

Kcsltst 6 bHet 
Kcsltst 6 Keelkt 

Kss 8 KnHclet 

5978.28 
5978.34 
5978.87 
5974.1 4 
5972.91 
5974.79 
5977.27 
5949.14 
5976.36 
5975.16 
5935.64 
5971.59 
5970.98 
5973.68 
5978.25 
5978.48 
5978.48 
5926.06 
5926.99 
5927.54 
5952.19 
5951.39 
5960.73 
5973.25 
5962.89 
5964.57 
5949.76 
5945.91 
5k l .42  
5984.46 
5925.22 
593 1.45 
5924.47 
5924.49 
6006.26 

6004.76 

e 0 Of 13 

5979.78 
5979.94 
5980.38 
5975.62 
5974 .n 
5976.34 
5978.80 
5950.61 
5978.08 
5976.79 
5937.05 
5973.27 
5972.73 
5975.20 
5979.90 
5979.97 
5979.97 
5928.59 
5929.24 
5929.94 
5954.63 
5953.91 
5963.03 
5976.45 
5965.17 
5967.01 
5951 S2 
5948.29 
5993.45 
5985.24 
5926.29 
5933.55 
5926.40 
5926.71 
6008.37 

6005.96 

50.00 
25.10 
23.20 
16.00 
31.00 
23.10 
22.60 
13.40 
27.30 
26.70 
16.00 
24.00 
16.10 
23.30 
27.70 
17.70 
17.70 
11.10 
10.60 
11.10 
11.30 
10.42 
10.50 
16.10 
17.00 
29.80 
27.83 
23.07 
14.60 
18.50 
55.20 
57.20 
17.00 
10.70 
11.00 

67.25 

.33.00 
13.10 
11.20 
6.00 

14.00 
11.10 
10.60 
5.40 

15.30 
14.70 
6.00 

14.00 
7.10 

11.30 
15.70 
5.70 
5.74 
6.68 
6.1 9 
6.70 
6.90 
6 .00 
6.10 
8 .68 
9.52 

17.43 
15.83 
11.12 
7.60 
6.51 

43.20 
45.20 
10.00 
6.70 
7 .OO 

35.00 

48.00 
23.10 
21.20 
14.00 
29.00 
21.10 
20.60 
11.40 
25.30 
24.70 
14.00 
22.00 
14.10 
21.30 
25.70 
15.70 
15.70 
8.69 
8.1 1 
8.70 
8.90 
8.00 
8.1 1 

13.70 
14.60 
27.41 
25.83 
21.07 
12.60 
16 .a  
53.20 
55.20 
15.00 
8.70 
9.00 

67.24 

15.40 
22.00 
21.20 
14.00 
28.60 
20.00 
20.00 
8.10 

23.00 
24.00 
3.10 

13.20 
' 2.00 
19.50 
15.40 
15.40 
15.40 
8.00 
7.80 
8.10 
8.20 
8.00 
6.00 

12.20 
14.00 
26.40 
25.00 
20.50 
12.00 
16.20 
4.70 
6.90 

14.70 
8.40 
8.00 

15.00 

5959.8 
5957.9 
5957.5 
5959.4 
5953.6 
5955.1 
5956.7 
5942.7 
5954.5 
5953.4 
5925.8 
5953.8 
5956.4 
5953.5 
5960.4 

DFN 

5917.7 ' 

5918.8 
5919.3 
5941.0 
5947.5 
5950.5 
5959.2 
5954 .8 
5940.8 
5925.7 
5938.7 
5983 .7 

DRY 
5885.5 
5885 .8 
5915.2 . 
5914.0 
5995.5 

D N  . 

5972.1 



906ffi 
L'OS6S 
2 6S6S 
2E86S 
P'B96S 
L 'ms 
8' K6S 
s'OS6S 
6'6969 
L'6b6S 
c'S86S 
1'WS 
p'Bp6S 
2'z!as 
61269 
z'E86S 
L'6S6S 
8'6866 
26S6S 
L'6b6S 
c'S86S 

L'LCGS 
6'6p66 
OLPGS 
9.m 
OP16S 
O1S6S 
O W S  
8'896s 
8 ' M S  

wa 

M a  
wa 
8 ' M S  
t'm 
1'8L6S 
fP16S 
c'LL6S 
L'm 
E'696E 

wn/uNn ism WON 3iva 
NOU3ldW03 N U S  N V I S  

00'11 
00'6 
OO'OZ 
OP'9 
OE'O1 
WZl 

W'6 
O S ' L L  
'OS'ZI 
WOZ 
os'01 
00'8 
08'21 
00'8 
W 9  
09'21 
Wl1 
00'OZ 
WZL 
00'OZ 
00'8 
W E  
os11 
W E  
06-21 
00'1 
OS'E 
OB'CI 
WE1 
08% 
&8 
W L  
W11 
W U  
00'9 
00'11 
W 6  
W8 
00'11 

o r e  

m a  113M 

WEE1 
00' SE 
S2OZ 
6P'L 
LOSE 
L991 
O L  L 
98'EZ 
00'21 
W E 1  
09'02 
00'11 
00' 28 
we8 
lP'01 
6P'L 
Ol 'C1 
00'21 
SZOZ 
WE1 
09'02 
19'8 
nr'81 
96'92 
PB'PZ 
PC'LZ 
wszi 
€671 
08'8Z 
gg'Z1 
WOZ 
U 8  
SP'L 
SZZ1 
OS'EZ 
W L  
PC'S 
L96 
SZLL I 
E 1 1  

OS'8Z1 
8VSt 
OS'E 
OO'E 
OC'E1 
WL 1 
WE 
Wt1 
00's 
8s.E 
09'01 
SL'C 
06'6s 
lP'18 
W E  
W E  
W E  
00's 
W E  
ffi 'E 
09'01 
29'9 
688 
m.91 
WSL 
WL1 
WPL1 
WZ 
28-91 
W8 
00'11 
CB'Z 
S 6 Z  
W E  
80'6) 
00'c 
06'91 
zs'c 
OO'EL L 
wc 

00'EEl 
Sz' 9E 
OS'OZ 
EL'8 
80's 
EG'LZ 
S6'8 
OI'SZ 
SZZL 
W P L  
09.22 
00'll 
00'28 
OL'80 
9 s ' O l  
EL' 8 
9E.M 
Sz.21 
os's 
a r b 1  
09'22 
29'01 
€9'61 
1 Z L Z  
21'91 
€9.82 
WSZL 
€671 
so'm 
W E 1  
EL' 1z 
U 8  
SP'L 
S 2 2 1  
U P 2  
69'8 
BS'LZ 
266 
W L l  1 
WLl 

68.1969 
86' U6S 
W L % S  
06'0668 
99'0869 
E9'296S 
zB'196s 
90' PL6S 
LP'666S 
L2 ms 
9 1 ' m  
ZP'SL6S 
P2SL6S 
81'1E6S 
W8?XS 
06'066s 
zE'996S 
LP'666S 
W L 9 6 S  
L t m S  
91.2009 
W696S 
8 2 M S  
9 L'ZL6S 
Es'Z96S 
W W S  
80'996s 
ZP'LS6s  
LP'186S 
6S186S 
6o'c96S 
ffi6S6S 
wz86s 
W E W S  
Wao9 
OB'ms 
WWS 
6E'BLGS 
WZ86S 
u'8L6S 

I8LOSL 
L66OSL 
SP18PL 
1688PL 
Z9LOSL 
ECSOSL 
1 LSOSL 
S6EOSL 
8616PL 
EO18PL 
26S8PL 
1 LPOSL 
Z l m L  
P266bL 
69SPL 
I688PL 
86EOSL 
8616PL 
SP18tL 
EOLWL 
26S8PL 
OWWL 
P6tlSL 
99sosL 
PbOlSL 
Z6EOSiL 
os01 SL 
8LOLSL 
tSBOSL 
C980EL 
lL9osL 
66S0SL 
8EEWL 
t68OSL 
2ZS8PL 
1 W P L  
BEL 1SL 
8E90SL 
8EEOSL 
81LOSL 

26-130- S I  
26-130- P I  
26-130-P1 
26-130- E l  
26-130- EL 
26-130-11 
26-130-21 
26-130- 21 
26-130-21 
16-130- 11 
26-130- 21 
26-130- 21 
26-130-21 
26-130-11 
26-130-21 
26-130-60 
26-130-60 
26-130-60 
26-130-60 
26-130-60 
26-130-60 
26-130-60 

26-130-80 

26-130-80 
26-DO-80 

26-130- LO 
26-130-LO 
26-130-10 
26-130-LO 
26-130-LO 
26-130- LO 
26-130-90 
26-130- 90 
26-130- 90 
26-130-90 
26-130-90 
266-130-90 

26-130-80 

a-130-80 

z6-im-m 

EE'EL 
PP'6.Z 
ZP'Ol 
89'6 
8L'El 
62.82 
WO'O1 
6VSZ 
P L O 1  
LS'S1 
98'81 
80'21 
99'82 
LS'08 
m3'L 
89'6 
U'8 
PL'OI 
ZP'Ol 
LS'Sl 
98'81 
N O  
PE'S 
SZ 
S ' L L  
t 1.62 
1 6 6  
9E.L 
V81 
f f i 'b l  
sC'81 
EtJO 
,430 
LO'C 
WOZ 
6t.6 
ZL'U 
s'8 
SL'L8 
mot 

98LZ 
6 m Z d  
L8ZS 
686Ll Ed 
68160Zd 
68960Zd 
688LOZd 
68SLOZd 
9819 
l e t s  
16UE 
9892 
98SZ 
L8U 
Le12 
686Ll Ed 
689LOzd 
8819 
L8ZS 
Lets  
16UC 
I669c 
68860Zd 
68060Zd 
68680Zd 
69UOZd 
98tE 
98oc 
6BE6ozd 
68Z6Ozd 
686LOzd 
9Ba 
m z  
9861 
68961W 
68081zd 
691- 
L89S 
SBEZ 
9922 

e 



STATE STATE COMPLETION SURFACE TOPOF TD TOP BOT 
WELL D W  DATE NORTH EAST UNCT/UM ELEV. CASINO CSO SCRN SCRN 

p209789 
3787 
3887 

W 16289 
W 18289 
w19689 

0587 
4486 
3639 1 
3349 1 
3389 1 
3539 1 
36191 
3669 1 
37991 
0187 
4387 

37591 
p320089 

02291 
3789 1 
4587 

13591 
1386 
1486 
1586 
1686 
1786 

3779 1 
8208689 
Bzo8789 
-89 
e210489 

3779 1 

TOP OF 
BEDROCK WLE 

10.27 
9.8 

11.37 
, *  15.37 

11.23 
20.3 

45.11 
8.68 

26.17 
10.75 
10.79 
12.36 

8.3 
25.04 
48.26 
10.27 
9.31 

10.47 
15.71 
14.15 
41.61 
90.68 

DRf 
8.67 
10.8 
7.08 
6.54 
8.54 

18.86 
18.86 
13.74 
9.79 

17.32 
8.23 

16-OCT-92 
19-OCT-92 
19-OCT-92 
19-OCT-92 
19-OCT-92 
19-OCT-92 
21 -OCT-92 
21 -OCT-92 
23-OCT-92 
26-OCT-92 
26-OCT-92 
26-OCT-92 
26-OCT-92 
26-OCT-92 
26-OCT-92 
27 -ET-92  
27-OCT-92 
28-OCT-92 
28 -OCT-92 
29-OCT-92 
29-OCT-92 
29-OCT-92 
02-OCT-92 
12 -OCT-92 
12-OCT-92 
07 -OCT-92 
12-OCT-92 
07 -OCT-92 
09-OCT-92 
12-OCT-92 
12-OCT-92 
05-OCT-92 
05-OCT-92 
08-OCT-92 

750579 
750494 
750398 
748598 
748952 
748522 
748081 
749254 
748042 
748080 
74796 1 
74801 1 
748091 
748027 
748063 
748127 
748030 
748580 
748799 
749880 
748075 
748313 
749204 
751857 
751856 
751852 
751747 
751740 
748592 
748592 
751728 
751755 
751739 
751802 

2085481 
2085224 
2065094 
2081555 
2082653. 
20825 13 
2084849 
2082234 
2084294 
2084883 
2084641 
2083907 
2084198 
2084421 
2084731 
2083653 
2084788 
20846 10 
2083280 
2086139 
20849 15 
2085451 
20866 12 
2086051 
2085838 
20858 12 
2085260 
2085242 
2083753 
2083753 
2085250 
2084450 
2086289 
20855 13 

Qd 
Qd 
Qd 
Od 
Od 
Qdh Kea 
Kss 6 Ksbr 

Qd 
Qc 6 Ksclrt 
Qc 6 Kclst 
Kcld 
Qc 
Qc 
Kcsbt 6 Karlbt 
SI 
Qc 
Qd 
Qd 
Kecbt 6 Kcrr 
Kcsket 6 Ksbt 
Kss 6 Ksll6 Kcld 
Qd 
Qc 
Kea 6 Ksdrt 
Qc 
Kslbs 

Qd 
Qd 
Kslt let  
o c  
Ksltlst & Kclst 
Qc 

ad 

ac 

5962.82 
5967.52 
5972.15 
6038.60 
6016.90 
6022.40 
5927.85 
6019.93 
5964 .ti7 
5926.06 
5927.54 
5960.73 

5949.76 
5931.45 
5992.49 
5925.06 
599 1.42 
6009.90 
5936.66 
5925.22 
5949.32 
5965.82 
5840.47 
5844.71 
5848.43 
5867.92 
5868.43 
6oM.16 
6oM.16 
5867.60 
5907.10 
5850.70 
5856.40 
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5964.94 
5968.99 
5973.90 
6040.22 
6018.20 
6023.42 
5929.99 
6021.96 
5967.01 
5928.59 
5929.94 
5963.03 
5965.17 
5951.52. 
5933.55 
5994.08 
5926.41 
5993.45 
601 1.87 
5938.26 
5926.29 
5950.91 
5967.55 
5842.59 
5846.71 
5850.63 
5869.55 
5869.57 
6004.18 
6004.18 
5869.60 
5909.03 
5852.95 
5858.71 

13.75 
9.00 
9.50 

24.77 
26.70 
24 .77 
51.50 
26.25 
29.80 
11.10 
11.10 
10.50 
17.00 
27.83 
57.20 
12.08 
12.50 
14.60 
20.08 
18.50 
55.20 

101.30 
18.00 
9.50 

55.36 
14.44 
45.06 
13.98 
22.60 
22 .Bo 
23.07 
12.32 
16.16 
8.67 

3 .OO 
3.50 
3.50 

19.07 
9.60 

19.08 
42.00 
3.23 

17.43 
6.68 
6.70 
6.10 
9.52 

15.83 
45.20 
3.38 
3.50 
7.60 

14.38 
11.50 
43.20 
89.50 
6.00 
3.09 

39.42 
4.09 

39.06 
3.73 

10.60 
10.60 
12.32 
2.88 
5.95 
2.98 

12.50 
8.77 
9.27 

23.50 
23.50 
23.50 
61.25 
26.25 
27.41 
8.69 
8.70 
8.1 1 

14.60 
25.83 
55.20 
11.83- 
12.25 
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18.81 
16.50 
53.20 
97.05 
16.00 
9.50 

55.36 
14.44 
45.06 
13.98 
20.60 
20.60 
21.80 
10.93 
15.42 
7.41 

12.00 
8.00 
7.80' 

23.00 
23.00 
22.00 
11.00 
25.50 
26.40 
8.00 
8.10 
6.00 

14.00 
25 .OO 
6.90 

11.80 
12.00 
12.00 
18.80 
8.80 
4.70 
4.00 

16.00 
9 .OO 

11.00 
12.50 
7.00 

12.50 
20.00 
20.00 
7.30 
8.40 
0.20 
7.00 

5954 .7 
5959.2 
5982.5 
6024.9 
6007.0 
6003.1 
5884 .@ 
6013.3 
5940.8 
5917.8 
5919.2 
5850.7 
5956.9 
5926.5 
5885.3 
5983.8 
5917.1 
5983.0 , 

5998.2 
5924.1 
5881.7 
5860.2 

DFN 
5833.9 
5835.9 
5843.6 
5863 .O 
5881 .o 
5985.3 
5985.3 
5855.9 
5899.2 
5835.6 
5850.5 
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APPENDIX 4.1 
- Industrial Area IM/IRA/DD 

Water-Level Measurements in Industrial Area Monitoring Wells, Spring and Fall 1992 

STATE STATE COMPLETION SURFACE TOPOF TD BOT 
W E U  D W  DATE NOATH EAST UNrf/UTH ELEV. CASINO CSO SCRN 

TOP OF 
BEDROCK 

SURFACE ELEV. = elwatton of Lend rurface at well head. In feet abwe meen rea level 

STATE NORTH = State plane coordlmlee, nomlng 
( I  * 

STATE EAST = State plane coordimter, eartlng 

COMPLETDN UNlTRlTH = rock bpe In whlch well le rcmened 
Ksr = Crebceour aandstone 
Kcled = Cretnceour dayrtane 
KceH = Crehmour dayey rllbtone 
Kcrr - Crebceoua clayey Mndrbne 
Kscbt = Cretaceour mndy dayrtone 
Kslt = Cretaceour rllbtone 
Kdklrt = Crehlceour rllty chystone 
Kslbr - Cretnceour rllty aandrtare 
Ksslt = Crebceour Mndy rllbtone 
Qa = Quabmarysllwlum 
Qc = Quaternary cdlwlum 
Q? = Quaternary Rocky Flat8 Allwium 

DTW = dew to wabr, memured In feet from top of caring. 

TD CSG = total depth of carlng, In feet below ground surface. 

TOP SCRN = depth to top of well rcreen, In feel below ground rurface. 

BOT SCRN = deph b bdtom d we1 screen, In feet below ground rurface. 

WLE = water-lwel elevalon, h feet abate mean nee lwel 

(lotus) h: \wp\ f labVm-lm\~pp-4 - 1 .wk3 13 -Aug-94 Page 13 of 13 
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Wall ID 
Dale 

Analyler 
1,1,1 -TRiCHLOROETHANE 
1,122-TRRACHLDROETHANE 
1.12 -TRICHLOROETHANE 
1,l -DICHLOROETHANE 
1,l -DiCHLOROETHENE 
1 ,P-DiCHLOROETHANE 
1,2-DICHLOROETHENE 
1,2-DiCHLOROPROPANE 
2 - BUTANONE 
4 -MML-P-PENTANONE 
ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DlSULflDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 

DIBROMOCHLOROMETHANE 
ETHYLBENZENE 
METI-YLENE CHLORIDE 
STYRENE 
TFTRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
tmns- 1 ,J-DICHLOROPROPENE 
TRICHLOROETHENE 
VINYL ACETATE 
V W L  CHLORIDE 

r i i  values express in rnlcrogmms per liter. 

cb-l,3-DICHLOROPROPENE 

2-HMANONE 

The *<*symbol designates h e  arvriyte concentration 

VOCs = Volatile Organic Compounds 
Is below the detecbn limit of he enalysls. 

BM8089 B208189 p207489 E07589 E07689 EO7789 p207889 p207989 EO8889 Eo8989 EO9089 
10-14-91 10-8-91 10-21 -91 7-19-90 10-9-91 12-12-9C 7-11-91 10-9-91 10-7-91 3-24-91 3-26-91 

Appendix 4.2 
Industrial Area I W I R N D D  

Historical Groundwater Monitoring Results for 
1989 Industrial Area Piezometers, Volatile Organic Compounds 
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Well ID 
Date 

Analyter 
1 ,I ,I -TRICHLOROETHANE 
1 ,I ,2p-TETRACHLOROETHANE 
1,12 -TRICHLOROETHANE 
1,1 -DlCHLOROETHANE 
1,1 -DlCHLOROETHENE 
1,2-DlCHLOROETHANE 
1,2-DICHLOROETHENE 
1,2- DICHLOROPROPANE 
2-BUTANONE 
4 -METHYL-2 -PENTANONE 
ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DlSULflDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORONANE 
CHLOROFORM 
CHLOROMETHANE 

DIBROMOCHLOROMETHANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
tmns- 1 .I-DICHLOROPROPENE 
TRICHLOROETHENE 
VNYLACETATE 
VNYL CHLORIDE 

UI values exprese In mlcrogmma per Mer. 
The 'c' rymbd deslgnatea h e  analyte concentration 

VOCs = Voletile OrganlcCompounds 

c&-~,~-DICHLOROPROPENE 

2-HEXANONE 

le below the deteclion limit of h e  analysle. 

Appendix 4.2 
Industrial Area IM/IRA/DD 

Historical Groundwater Monitoring Results for 
1989 Industrial Area Piezometers, Volatile Organic Compounds (continued) 
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APPENDIX 4.3 
Industrial Area IM/IRA(DD 

Historical Groundwater Monitoring Results for 1989 Industrial Area Piezometers, 
Selected Metals 

Well ID P209789 P209889 P210089 P210289 
Date 1 1  -21 -91 1 1  -21 -91 1 1  -21 -91 9-17-90 

Analyte 
BERYLLIUM c 5  10 < 5  < 5  
CADMIUM < 5  42.8 8.8 < 5  
CHROMIUM 15.1 178 34 < 10 
CYANIDE NR NR NR NR 
MERCURY < .2 0.25 < 0.2 0.33 
STRONTIUM 1020 24800 4650 21 80 

P320089 P418289 
10-22-91 1 1  -1 1-91 

< 5  < 5  
NR < S  

16 16.4 
5 NR 

< 0.2 1.6 
333 622 

AI1 values expressed in micrograms per liter. 
NR = Not Reported 
The ”<” symbol designates the analyte concentration is below the detection limit of the analysis. 
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APPENDIX 4.4 

INDUSTRIAL AREA IM/IRA/DD 

HISTORICAL GROUNDWATER MONITORING RESULTS FOR 1989 

INDUSTRIAL AREA PIEZOMETERS, RADIONUCLIDES 
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Well ID P208089 P208189 P207389 P207489 P207589 
Date 10-8-91 10-8-91 10-21 -91 10-21 -91 3-27-91 

RAD1 ON UCLIDES: 
AMERICIUM -24 1 NA NA 0.003602 f 0.00418 NA NA 
CESIUM -1 37 NA NA NA NA NA 
GROSS ALPHA 8.6 2 3.96 18.06 f 6.5 NA 2328 f 1.36 NA 
GROSS ALPHA-DISSOLVED NA NA 5.571 f 2.91 NA NA 
GROSS ALPHA-SUSPENDED NA NA NA NA NA 
GROSS BETA 5.135 2 2.33 12.78 f 2.99 NA 2587 f 1.49 NA 
GROSS BETA-DISSOCVED NA NA 5.634 f 1.83 NA NA 
GROSS BETA-SUSPENDED NA NA NA NA NA 

P207689 P207789 
10-9-91 8-7-91 

0.001 268 2 0.00254 NA 
0.586 2 0.466 NA 

NA NA 
8.254 f 5.7 NA 

NA NA 
NA NA 

13.45 f 4.88 NA 
NA NA 

PLUTONIUM -239/240 I NA I NA 10.0007436 f 0.00205 I NA i NA I O f  0.00285 I NA 

PLUTONIUM-238 
PLUTONIUM -239 

NA NA NA I NA NA NA NA 
NA NA NA NA ' NA NA NA 

RADIUM - 226 
RADIUM - 228 
STRONTIUM-89.90 

NA NA 0.8664 2 0.203 NA NA 0.5205 f 0.168 NA 
NA NA NA NA NA NA NA 
NA NA 0.06796 f 0.206 NA NA 0.2575 f 0.248 NA 

NA = Not Analyzed. 
All results In picocuries per liter. 
? Indicates error within two 

standard deviation 

TRITIUM 
URANIUM-233, -234 

Page 1 of 3 

424 f 231 376.5 f 228 294.3 2 235 NA 67.5 f 191 223.7 f 239 69.63 f 199 
3.328 f 0.972 14.87 2 2.7 4.275 f 1 38  2173 f 0.848 NA 10.22 f 1.86 NA 

URANIUM-235 
URANi UM -238 

NA 0.2287 f 0.236 -0.0174 f 0.035 0 f 0.213 NA 0.1818 f 0.183 NA 
2832 f 0.882 6.818 f 1.55 -2.355 f 0.973 1.889 f 0.785 NA 8.225 f 1.59 NA 
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Well ID P209489 P209589 P209789 P209889 P210089 
Date 10- 16-91 10-4-91 10-1 1-91 10-15-91 10-9-91 

RADIONUCLIDES: 
AMERICIUM-241 0.017 f 0.009 NA 0.00217 f 0.00308 0.0081 f 0.0065 NA 
CESIUM- 137 0.1203 f 0.492 NA NA 0.1048 f 0.531 NA 
GROSS ALPHA 60.99 f 20.4 NA NA 75.05 2 53.6 NA 
GROSS ALPHA-DISSOLVED NA NA 5.743 f 3.64 NA 3.989 f 4.38 
GROSS ALPHA-SUSPENDED NA NA NA NA NA 
GROSS BETA 109.7 f 13.9 . NA NA 85.02 2 35.6 NA 
GROSS BETA-DISSOCMD NA NA 3.863 2 2.38 NA 17.44 f 8.12 
GROSS BETA-SUSPENDED NA NA NA NA NA 
PLUTONIUM -238 NA NA NA NA NA 
PLUTONIUM-239 NA NA NA NA NA 
PLLJTONIUM -239/240 -0.000259 2 0.0051 NA 0.001967 f 0.00279 0.0027 h 0.0038 NA 
RADIUM -226 0.4023 f 0.14 NA 0.3957 f 0.124 4.058 +. 0.72 NA 
RADIUM -228 NA NA NA 8.508 k 2.22 - WA 
STRONTIUM - 89,90 0.08788 f 0.198 NA 0.4195 f 0.279 0.4468 f 0.287 NA 
TRITIUM 1030 f 271 13350 f 1150 576.1 f 259 6492 f 642 13.56 k 228 
URANIUM -233, -234 31.28 2 5.79 NA 4.321 f 1.02 37.49 k 5.28 2908 f 0.829 

URANIUM-235 1.3738 2 0.756 NA 0.2191 f 0.198 0.8506 h 0.4224 0.09547 f 0.136 
URANIUM-238 28.564 f 5.38 NA 3.62 k 0.913 27.5 2 4.04 2482 f 0.754 

NA = Not Analyzed. 
All results In picocurles per liter. 
f Indicates error withln two 

slandard dwlallon 

P2102B9 P218089 
8-26-91 3-26-91 

NA NA 
NA NA 
NA NA 

67.82 f 23.9 NA 
NA NA 
NA NA 

36.15 f 8.73 NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

1524 f 196 
49.31 k 8.15 NA 
1.94 f 0,838 NA 
41.19 f 6.96 NA 

383.3 2 210 

Page 3 of 3 
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5.0 SURFACE WATER MONITORING 

The surface water monitoring program at RFP emphasizes compliance with all regulatory 

requirements and prescribes that water discharged from the terminal ponds is of high 

quality. These two objectives have been reinforced by strengthening the NPDES permit 

for the facility with a Federal Facility Compliance Agreement (FFCA) between EPA and 

DOE in 1991 and by the AIP between the State of Colorado and DOE in 1989. In 

addition to other requirements, the FFCA added requirements for sanitary waste 
discharges. Although the AIP is not enforceable and involves more than compliance, it 

strengthened existing agreements by.allowing the state to sample and analyze terminal 
pond waters before discharge to assure water quality requirements were being met. In 

this agreement, DOE agreed to analyze pond water for radionuclides as well as other 

constituents reIated to water quality. Surface water management efforts have been very 

successful in meeting the objectives of regulatory compliance and ensuring high-quality 

discharges from the terminal ponds. 

It is the objective of this WIRA to conduct environmental verification monitoring in a 

manner sufficient to detect releases to the environment from D&D activities or other 

nonroutine activities. However, because the surface water points of compliance currently 

are the WWTP discharge and terminal pond discharge, there has not been a rigorous 

Industrial Area monitoring requirement. As a result, the proposed actions for the surface 

water verification monitoring will supplement the existing surface water monitoring 

program that currently is more than adequate to maintain compliance monitoring but 

insufficient for D&D verification monitoring. 

5.1 APPROACH 

To evaluate the approach for the Industrial Area monitoring, the current surface water 

monitoring program at RFP was assessed by identifying and inventorying the existing 
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surface water monitoring programs and documents. The document identification process 

included interviewing EG&G Surface Water Division personnel and OU managers and 

performing library searches. More than 30 major surface water documents were 
reviewed and evaluated for their pertinence to the Industrial Area WKRA. In general, 

documents reviewed included background characterization reports, base flow and storm 

water characterization reports, innovative andor experimental monitoring programs, OU- 
related monitoring programs, and regulatory monitoring programs. After review of these 

documents and programs, several sources were selected for more intensive review 
because of their data quality, proximity to the Industrial Area, inclusiveness, usability, 
current status, and/or accurate description of the cunent monitoring program. The 

following documents were determined to be of primary interest to the Industrial Area and 
are discussed in Sections 5.2 and 5.3: 

e Event-Related Sulfizce- Water Monitoring Report, Rocky Flats Plant: Water Years 

1991 and 1992 (EG&G 1993a); 

0 Final Su@ace Water Interim Ueawres/Interim Remedial Action 

Plan/Environmensal Assessment and Decision Document, Sourh Walnut Creek 

Bain,  Operable Unit No. 2 @OE 19%); 

0 Proposed Interim Ueasures/Interim Remedial Action Decision Document for the 

Solar Evaporation Ponds, Operable Unit No. 4, Final @OE 1992b); 

0 Application to the Environmental Protecnon Agency for Authorizan'on to 
Discharge Under the N a n ' 0 ~ 1  Pollurm Discharge Eliminution @stern (DOE 

1992~); 

Rocky Flats Plans Sufue-Water and Sediment Monitoring Program Summnry 
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Stomwater NPDES Pennit-Application Monitoring Program, Rocky Flas Plant 

Sire (EG&G 1993~); 

Dr@ Suqke Water Management Plan @G&G 1992a); 

0 1989 Sulfate- Waer and Sediment Geochem'cal Characterization Report (EG&G 

1992b); and 

1990 Su@bce-Water and Sedimen! Geochemical Characterization Repon (EG&G 

1992c). 

These documents were used to assess potential pathways of contaminants in surface 

water, evaluate data n e e d s  and monitoring gaps, assess monitoring alternatives, and 

propose appropriate actions to supplement the surface water monitoring programs within 
the Industrial Area. 

In some cases, the projects described in these reports were limited in scope and designed 

to meet specific goals. For example, the storm water monitoring was designed 

specifically to respond to regulatory requirements for preparing storm water permit 

applications. Technical review indicates that, although the monitoring program 
successfully met the objectives established by the regulatory requirements for the storm 
water permit application, the program may require additional components to meet the 

objectives of this IM/IRA/DD and anticipated future programmatic needs. 

The following sections present descriptions of monitoring programs that are pertinent to 
the IM/IRA, data gaps for the purposes of the IM/lRA that are created by the scope 

limitations described in the previous paragraphs, and proposed actions for future 

monitoring in accordance with IMlIRA objectives. 
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5.2 EXISTING MONITORING PROGRAMS 

The RFP surface water and sediment monitoring program consists of compliance, 
operational, and charactenza tion monitoring programs. The details of the monitoring 

program have changed over the past five years in response to regulatory changes and the 
need to increase program efficiency. For example, the monitoring programs were 

expanded during 1989 and 1990 to respond to data-mllection needs for CERCLA, 

RCRA, DOE orders, and Best Management Practice requirements. In 1991 and 1992, 
surface water monitoring programs were evaluated by EG&G for programmatic 
efficiency, costeffectiveness, and technical value. As a result, a variety of programs 

were eliminated or streamlined for reasons including cost reduction, enhanced 

performance efficiency, completion of data collection for programs such as the 

Background Geochemical Characterization program and the NPDES stormwater discharge 
pennit application, and lack of contamination detection at many monitoring loations 

@G&G 19924, 1993b). 

As of January 1994, the surface water monitoring system includes (1) all compliance- 
related monitoring activities including those required by NPDES/FFCA and ATP; (2) 

operational monitoring under DOE orders; and (3) other activities including the Event- 

related Monitoring Program, Pond Effiuent Treatment Research, and various nonroutine 

support activities involving water and sediment sampling @G&G 1993b). See Appendix 

5.1, Tables A through D, for sampling locations, analytes, and frequency for these 

programs. 

Many of these monitoring activities focus on the A-, E, and C-series detention ponds 

and are not directly pertinent to the Industrial Area IM/TRA; thus, subsequent discussion 
focuses on the NPDES stormwater monitoring locations, the ongoing Event-Related 

Surface Water Monitoring Program described in Section 5.2.2, and the WWTP 

monitoring program. These programs monitor stations closer to the Industrial Area 

boundary or within the Industrial Area. 

' 



5.2.1. NPDES Stormwater Permit - Application Monitoring 

The Stormwater NPDES Pennit - Application Monitoring Progmn for RFP was 

conducted by EG&G in response to Clean Water Act (CWA) NPDES requirements. The 

goal of the program was to collect waterquality samples during storm runoff or high 

flow events at selected sites to characterize runoff quantity and quality at FGP (EG&G 
1993~). 

The surface water stations that monitor the majority of the runoff from the Industrial 
Area (including some footing drain discharges) are the six NPDES stormwater 
monitoring locations shown in Figure 5-1 'designated by "SW." (Note: SW023 is co- 
located with gaging station GS10.) Table 5-1 shows the total drainage area captured by 
each of the NPDES stations as well as the percentage of each drainage within the 

Industrial Area. These stations monitor runoff from all but 7 acres of the Industrial 

Area. Stations SW118 and SW022 have not been monitored since October 1992 because 

they were primarily used to collect data for the NPDES stormwater permit that has been 

completed and is cuaently under EPA review. Monitoring location SWO27 was brought 

back on line in August 1993, and SW998 was brought back into operation in May 1994. 
Of the four remaining stormwater outfalls not currently being monitored, ~ ~ 0 9 3 ,  

SW022, and SW118 will be brought back into operation in September 1994 as part of 
the event-related stormwater monitoring network. EPA has not yet determined the 

monitoring requirements under the forthcoming stormwater permit including sampling 

locations, parameters, and sampling frequency. Because stormwater permits address 
stormwater laving a site and the RFP permit will apply to the Industrial Area outfalls, 

stormwater monitoring will not be required interior to the Industrial Area. Thus, any 
stormwater monitoring needs within the Industrial Area interior must be addressed by this 

Industrial Area IMARA. 
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Location Description Total Industrial 
D-eArea -AreainDminage 

(-1 ( a m )  

sw022 concrete Diversion 84.5 84.5 
Box at East Patrol 
Road 

swo23 south wplnut creek 175.4 175.4 
(GSIO) above Pond B-1 bypass 

SW027 Southhterceptor 186 34 
Ditch above Pond C-2 

sw093 North Walnut Cnek 212.3 131 
below P o d  3 

SWl18' North Walnut Creek 50.4 24.8 

SW998' McKay bypass ditch 205 20 

above Portal 3 

'back- below 130 complex 
ground' 

Percent 
IndustrialArea 

in Drainage 

100 

. 100 

18 

- 62 

- 49 

10 

Source: Data From the Rocky Flats Planf Drainage and Flood Control Master Plan (EG&G 1992e) 

on the NPDES permit application report. 
The Ih4ITRA drainage area differs from that shown in the NPDES Permit application. 

The l d o n  of SWll8 has been represented incorrectly on many maps and consequently also 

++ 

5.2.2 Event-Related Surface Water Monitoring Program 

The purpose of the Event-Related Surface Water Monitoring Program is to collect and 

make available data to evaluate surface water hydrology at RFP. Under the Event- 

Related Surface Water Monitoring Program, 21 gaging stations existed as of January 

1994 and are designated by "GS" in Figure 5-1. This program differs from the NPDES 
program in that it is designed to collect information to improve the knowledge of the 

hydrologic processes at RFP, whereas the NPDES program is mostIy designed to 

characterize surface water quality at selected sites for permitting purposes. 
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This network has evolved since 1989, and new stations are installed with automatic 

monitoring and sampling equipment as funding becomes available. Of the 21 stations, 

only GSOl to GS13 are intended by EG&G to be long-term stations. GS19, GS20, and 

GS21 are temporary and will be deleted from the network in the near future because 
there is no long-term regulatory requirement for monitoring at these locations. This 

network is currently administered by USGS through an IAG with DOE, and data 
collection is coordinated by EG&G Surface Water Division (EG&G 1993a). Water level 
at the stations is monitored continuously. Water quality samples are collected when 

increases in stream stage trigger automatic samplers. Between 1989 and early 1994, the 
stations were set to collect water-quality samples at a small increase in stage in an effort 

to capture each runoff event. Samples were analyzed for the parameters listed in Table 

D of Appendix 5.1. 

In January of 1994, USGS submitted a draft implementation plan to DOEfor continued 
monitoring under the event-related program. In this work plan, they proposed to sample 

gaging stations GSOl through GS18, SW022, SW027, SW093, SW998 and SW118. 

Water-quality samples would be collected seasonally during a winter snow-melt event, 

spring runoff event, summer thunderstorm runoff event, and fall storm runoff event. 

Parameters to be measured are those summarized in Table D of Appendix 5.1. 

I 

5.2.3 Waste Water Treatment Plant Monitoring 

In addition to the stormwater and event-related monitoring activities described above, the 

influent to the WWTP is currently monitored for pH and conductivity under the NPDES 

permit and for other parameters to meet the requirements of DOE orders. (Refer to 

Table C in Appendix 5.1) Respirometry methods are used to determine the presence of 

contaminants that inhibit the function of organisms within the activated sludge processes 

of the WWTP. The respirometer measures oxygen consumed and carbon dioxide 

generated by microbiological activity. Currently, a grab sample is taken once per shift 

for respirometry analysis. The existing permit does not specifically require respirometry 

5-9 



for influent monitoring, but it will continue as a Best Management Practice. Additional 

monitoring requirements proposed for the flow equalization basins upgradient of the 

WWTP include pH, conductivity, Microtox", and lower explosive limit (LEL) (e.g., for 

methane). Toxicity testing/monitoring using a Microtox" instrument has also been used 

on a limited basis when a potential upset or contaminant was suspected; however, this 

monitoring is not required by any regulation or agreement. Microtox" testing is used 

only as a characterization tool to determine whether additional chemical testing is needed 

because Microtox" testing is not yet sufficiently reliable (EG&G 1993b). 

5.2.4 Telemetry Monitoring Capabilities 

The Surface Water Division is currently working toward developing a permanent, 

automated, fixed-station monitoring network to collect information for regulatory 

Compliance and overall RFP surface water management. A remote surface water 

monitoring system that employs radio-based telemetry hardware, computer control 

software, and partial real-time monitoring capabilities is being developed as part of the 

overall surface water monitoring program. The use of a telemetry system enables remote 

monitoring as stream stage changes occur and - -  then the storage and statistical analysis of 

related data. This kind of system BlSO enables remote operation of devices such as flow 

meters and automatic samplers (EG&G 1993d,e). 

Current measurement capabilities of the radio-based telemetry system include hydrologic 

parameters such as precipitation, discharge, stage (water level) and, at selected locations, 

water-quality parameters including pH, temperature, dissolved oxygen, specific 

conductance, redox, salinity, and turbidity. Currently, 13 stations that measure flow and 

water levels are tied to the radiotelemetry network. The units are set up at the following 

locations: GSOI, GS03 to GS07, GSOS, GS09, GS11, GS12, GS14, GS16, GS19, GS21 

and SW093 and the Pond B-3 culvert. USGS is in the process of upgrading flumes 

located at each of the gaging stations to more accurately translate stage measurements to 

flow. 

RaycM 
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Suspended particle counters (which measure particles in the 1 to 150 micron range) have. e' 

been used and evaluated at the drinking water treatment plant (Building 124) and at the 

OU2 Interim Measure Treatment Facility. These suspended particle counters are portable 

units that can be c ~ ~ e ~ t e d  to the radiotelemetry monitoring system. Particle counters 

help identify particulate movement and are important because transuranic radionuclides 

such as plutonium are transported on particulates (EG&G 19930. 

The radbbased system is in a developmental phase and has the capability to be expanded 
to include additional stations as well as more complex instrumentation. The remote units 
could additionally be capable of certain control functions, . such as valve or pump 

operation. As a system safeguard, there are multiple data backup stations, located on the 

measurement units and at the central computer workstation. The emphasis in the 

development of this system is to ensure its reliability and the repeatability of the data 

measurements. To achieve this quality, system maintenance occurs on a frequent basis 
and includes examination and calibration of field instruments (EG&G 1993e). 

Monitoring alternatives are further discussed in Section 5.6. 

5.2.5 Summary of Existing Monitoring Programs 

As of January 1994, surface water monitoring at RFP included the following framework: 

0 Compliance and Operational monitoring of the A-, B-, and C-series ponds and the 

WWTP (Appendix'5.1, Tables A through C); 

0 Incidental water monitoring, sampling, and analysis of various surface waters in 

valve vaults, excavations, berms, and secondary containment structures to 

determine disposition for tratment and discharge (discussed in detail in Section 

7.0); 
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e Monitoring at the 21 gaging stations that are part of the ongoing Event-Related 

Surface Water Monitoring Program; and 

0 NPDES monitoring of SW027 and SW023 (co-located with GSlO of the ongoing 

event-related program). 

Anticipated changes to the monitoring scheme over the next one to two years are as 
follows: 

0 All remaining NPDES stations not currently operating wil l  be upgraded and 

brought back into operation. 

0 Gaging stations GSl9, GS20, and GS21 will be removed from the Event-Related 

Surface Water Monitoring Program. Stations GS14 through GS18 will monitor 

flow and precipitation only, with no automatic sampling. The remaining stations 

will be equipped with automated flow measurement devices and automatic 

samplers as well as radiotelemetry capabilities to provide real-time monitoring of 

basic hydrologic parameters such as stage, discharge, and precipitation. 

e The USGS will collect, at a minimum, seasonal water quality samples at all active 

monitoring stations. These samples will be analyzed for the parameters listed in 

Table D of Appendix 5.1. 

Section 5.5 of this report evaluates the existing programs in terms of their ability to meet 

the objectives of this IM/IM. 

5.3 SUMMARY OF AVAILABLE DATA 

After review of the documents identified in Section 5.1, it was determined. that two 

general categories of surface water documents or data were available: those addressing 
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base flow conditions and those addressing storm flow conditions. Because the data for 

stormwater generally are more comprehensive, recent, and usable, the discussion of 

storm flow is more data-specific than the base flow discussion; however, both data sets 

are useful for identifying potential source a r a s  and contaminants of concern in the 

Industrial Area. 

The following sections discuss base flow and storm flow conditions relevant to the 

Industrial Area and identify potential point source areas i d  contaminants of concern as 
identified in previous reports. 

5.3.1 Base Flow Document Review 

The EG&G Surface Water Division’s Surface-Water and Sediment Geochemical 
Characterization Reports for 1989 and 1990 (EG&G 1992b,c) were found to contain the 

most accurate and readily accessible base flow data pertinent to the Industrial Area. 

(Although base flow data were collected in 1991 and 1992, these data have not been 

statistically analyzed or compiled into a report.) These reports provide analysis and 

interpretation of surface water and sediment quality at RFP to provide a plant-wide 

overview of contaminants in these media. In addition, the significance and impacts of 

past and potential future contaminant releases to and transport via the surface water 

pathway were assessed. The following are specific report objectives for base flow 

relevant to proposed verification monitoring: 

e 

e 

e 

e Evaluate spatial patterns. 
e 

e 

Provide support for the characterization of background surface water. 

Determine average conditions and summary statistics. 
Assess time trends and seasonality. 

Assess relationships between surface water quality and flow. 

Delineate potential contaminant source areas. ’ 
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Variables monitored during this program included VOCs, SVOCs, and pesticidesPCBs 

included on the CLP TCL; metals on the CLP inorganic TAL plus lithium, strontium, 

and tin; radionuclides; water quality indicator variables; and field variables prescribed 

by DOE, EPA, and CDH. In addition, surface water stage and flow data were recorded 

during collection of some water or sediment samples. 

5.3.2 Summary of Base Flow Data 

Major conclusions of each year's findings, application of findings to the Industrial Area, 

and comparison to other selected documents follow. 

n e  1989 Study. During the 1989 study, 73 surface water stations and 25 sediment 

stations were sampled. Of these stations, 25 are of particular interest to the Industrial 

Area as shown on Plate 5-1. They include 903 Pad area (SW050, SW053, SW055, 
SW058, SW065, SW077), thesolar Ponds area (SW084 to 090, SW092 to SW095, 

SW105, SW106), and Upper South Walnut Creek (SW022, SW023, SW056, SW060, 

SWO61/SEDOl1, SWlO1) (EG&G 1992~). 

Surface water stations were sampled on a monthly basis with a few exceptions. 

Semivolatile and pesticiddPCB analyses were conducted only on a semiannud basis at 

all nonbackground surface water stations. In addition, volatiles, semivolatiles, and 

pesticides/PCBs were not monitored at the nine background surface water stations. 

Statistical results for selected 1989 sampling activities are contained in Table 5-2. 

The 1990 Studv. The major emphasis of the 1990 study (EG&G 1992c) was the 

identification of trends and processes affecting the nature and extent of contaminants in 
surface water and sediment. Surface water data that were used in the report were 

retrieved from WEDS for 98 of the sampling locations shown on Plate 5-1. After 

verification of data, statistical and qualitative analyses were performed for the following 

purposes: characterization of major ion chemistry, identification of areal trends for 
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TABLE 6-2 

indumthi iummo 
1589 Suface Water and Sedrnerrt Geochemical Cheractertzatlon Report Res& 

Sdmded rmtr qudlty prrmmotw8, m d q  ofganla,  and ndlonudldem at r loe td  loatlonm In thm Industhl A n a  

I I I S o k r  Pond. em Pad Upper South Walnut C n e k  
A r r n g m  h x l m u m  Standard Srmplm Maxlmum Standard 9.mplr A r r n g e  Marlmum Standard Sample 

Dwlrtlon 8 h m  Dovlrtlon Size . PMAME~ER 
D w W o n  She 

, 

. .  

Source: (EG6G l eea) .  Adaptd from ime Sufim-wacsr And Smdlment G e a h e m h l  Chancbrkatlon Repor(. Find. 

Average nluem roprooent t k .  mum of me conontntlonm dlvlded by t k  number of analymom for hat anaiyb. I an .nab- warn not dotedad In a umple, 
one-Mil of tk..ddatlon Ilmltram ud fo! h e  avenge ulcuhtlon. 

1.1082. 

NOTES: 

I I Q a  I nilllg-.rn per 1n.r 

'& - mlcrognnn per umr 
pCVL - 0koCurl.m per Iller 

p m h d c m  - ndoomhom persendmotr 
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selected constituents, determinabon af differences in constituent concentrations betwe& 

background stations and downstream stations, and investigation of geochemical trends and 

relationships. 

The only organic constituents examined in this report were trichloroethene (TCE), carbon 

tktrachloride (CClJ, and toluene. These constituents that were widely used in past RFP 

operations were selected because they were believed to be indicative of VOC 

contamination at RFP. Organic contaminants were found in selected bottom sediment 

samples, but the number of sediment samples acquired in 1990 was too few to 
statistically summarize. Radionuclide characterization involved evaluating activities of 

gross alpha, gross beta, uranium-235, uranium-236, plutonium-239, plutonium-240, and 

americium-241. Radiochemical data were missing at many stations; thus, conclusions 
could only be drawn with regard to radionuclide contamination at the Solar Ponds, and 

these conclusions were considered to be preliminary. Throughout the plant, total 

chromium, lead, and'mercury concentrations were near analytical detection limits. 

General results of statistical analyses showed statistically significant differences from 
background concentrations/activities in each of the drainages at RFP. In addition, 

although several operations affect water quality at the site, the most serious source of 

contamination was'identified as the Solar Ponds. The results also indicated that 

contaminants including radionuclides might be transported from the old landfill, the 903 
Pad, and the Lip Area to the SID. The most contaminated surface waters investigated 

were in the Solar Ponds sumps and seeps followed by the seeps in OU2 (the 903 Pad and 
Mound areas). 

In Conclusion. Based on the data collected and evaluated in the 1989 and 1990 Surface 

Water and Sediment Geochemical Characterization reports (EG&G 1992b,c), areas of 

surface water contamination within the Industrial Area include the Solar Ponds area 

(OU4), the 903 Pad area (OU2), and Upper South Walnut Creek near the northeastern 
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Industrial Area boundary (Mound area, OU2). In L e Solar Ponds area, major elevated 

constituents included Specific conductivity, pH, chl ide, sulfate, nitritelnitxate, various 

metals, a variety of radionuclides, VOCs, and SV( Cs, as well as one PCB detection. 

-In the 903 Pad area, radionuclides, VOCs, and a fev metals were elevated. In the Upper 
South Walnut Creek area, metals, plutonium, md VOC levels were elevated. 

Radionuclides and organics of concern in these are ; are shown in Table 5-3. In most 
cases, the highest levels of contamination were fox id in seeps, and in the case of the 

Solar Ponds, in the sumps, seeps, and interceptor t :nch system (ITS). 

a. 

A surface water iMIIRA is being implemented at C J2, which includes the 903 Pad and 

Mound areas and is based in part on the data coll :ted during 1989 and 1990 for the 

Surface Water and Sediment Geochemical Charactt iation reports. The OU2 IM/IRA 

treats surface water contamination consisting PI narily of TCE, PCE, CCl, and 

associated degradation products. Several meta ;, uranium, and other inorganic 

constituents were also noted to be above backgrot id in environmental media, but no 

strong conclusions were drawn regarding these con: bents, and they were designated to 
be investigated in the context of long-term rema ition. South Walnut Creek Basin 
surface water in the Mound area, as characterized 1 / data for stations SW056, SW059, 

SW060, SW061, and SW101, showed CCl,, TCE, ad PCE in concentrations in excess 

of 200 pg/L, with lower and infrequent concentratic s of 1, I-dichloroethene (l,l-DCE), 

1, l-dichloroethane (1, 1-DCA), 1,Zdichloroethene 1,2-DCE), vinyl chloride, acetone, 

bromodichloro-methane, and methylene chloride. 7 lese stations also frequently showed 

high surface water concentrations for total dissolve solids (TDS) and uranium. Seeps 
in the vicinity of the 903 Pad Lip Site (SW03 SW053, SW054) had detectable 
plutonium and/or americium during one or more s npling events in 1989. The source 
of these radionuclides was theorized to be contamina d soils (DOE 1992a; EG&G 1991). 

Under the IM/IRA for OU2, surface water fior SW059, SWO61, and SW132 is 
currently collected for treatment. SW059 is a seer SW061 is located at the outlet of 
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Solar Ponds 

. ._. -- 

903 Pad upper s. Walnut 
Cleek (Mound 

TABLE 5-3 
IndustrialAreaIM/IRA/DD 

Primary Organic and Radionuclide Contaminants 
at Selected Areas in the Industrial Area Identified in the 1989 and 1990 

Surface Water and Sediment Geochemical Reports 

Americium-24 1 xx xx 
Gross Alpha xx xx xx 

Gross Beta I xx I xx I xx 
Plutonium-239 

Tritium 

Uranium-233,234 

Uranium-235. 236 

Uranium-238 

Total Uranium 

xx xx 
xx 
xx 
xx 
xx 
xx 

. .. ._ . 

5-18 Recycled 
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. . - . . . . . - . - .. ... 

a concrete culvert. SW132 is located at a buried corrugated metal culvert approximately 

225 feet downgradient of SWO61. The SW132 culvert was identified as a conduit for 
flow from the upper reach of South Walnut Creek from within the Protected Area. The 

surface water at these locations is collected upstream of the B-series ponds to reduce the 
potential of further downstream contamination. A treatment system consisting of a 

chemical precipitationkross-flow membrane filtration system in combination with a 

granular activated a r b o n  (GAC) adsorption system was installed to remove heavy 

metals, radionuclides, and VOCs from the seeps. The combined flows from the three 

seeps are approximately 15.2 gallons per minute (gpm) during most of the year. During 

high flow periods (10 to 20 days per year) resulting from high precipitation events, the 
60-gpm capacity of the treatment system is exceeded (DOE 1992a). 

- - - - - - - 

OU4, which encompasses the Solar Ponds, is currently undergoing the Phase II RCRA 
facility investigation/remedial investigation (RFI/FU) process and has a collection and 

treatment system in place for waters contaminated with heavy metals, radionuclides, and 

nitrates (DOE 1992a). A preliminary analysis shows that the ITS, established in 

1980-81, effectively collects alluvial groundwater and seeps (and significant quantities 

of stormwater runoff) in areas where the system is keyed into bedrock. This system does 

not effectively collect alluvial groundwater where the ITS is not keyed into bedrock, 
particularly to the east-northeast of the Solar Ponds where a nitrate-contaminated plume 

is believed to exist. In addition, the west collector, which contains high levels of VOCs, 
is no longer hydraulically connected to the ITS. Noting these two exceptions, collected 

water is transferred to temporary modular storage tanks (TMSTs) located northwest of 

the Solar Ponds (as of April 1993) and eventually transferred to flash evaporators in 

Building 910 or the Building 374 process waste treatment system for treatment. 

Finally, it is necessary to note that, based on the Surface Wakr and Sediment 

Geochemical reports (EG&G 1992b,c), there are limited data with regard to the western 

and South central portion of the Industrial Area. In addition, efforts to backtrack water 



quality in the Upper SID to sources in the western Industrial Area were not successful 

because of limited data and multiple contamination sources to the SID. 'According to the 

1989 report (EG&G 1992b), it is possible that MSSs in the westem Industrial Area may 

contribute to elevated levels of sulfate, radionuclides, and some metals in the upper SID. 
The 1990 report (EG%G 1992c) noted gross alpha, gross beta, plutonium-239, 

plutonium-240, uranium, nitriWnitrate, and total suspended solids (TSS) elevated above 

background, but it did not identify any probable contamination source in the western or 

south central Industrial Ami; instead, it focused on the old landfill, the 881 Hillside area, 
and the americium zone as potential contamination sources. The americium zone is the 

area southeast (downwind) of the 903 Pad. Americium is thought to be present in this 

area because plutonium from the 903 Pad was transported'by wind and has decayed to 

become americium. 

5.3.3 Stormwater Document Review 

The most recent and complete data regarding stormwater are contained in two reports 

titled Event-Related Su gkce-Warer Monitoring Repon, Rocky Flats Plant: Water Years 

1991 and 1992 (EG&G 1993a) and Stonnwater NPDES Pennit -Application Monitoring 

Program, Rocky Flats Pfanf Site (EG&G 1993~). Additional data are contained within 

the NPDES Permit Application (DOE 1992c) submitted to EPA in October 1992, and the 

Drafi Surface Waer Management Plan ( S W P )  (EG&G 1992a). Table 5-4 displays 

parameters analyzed or reported in each of the studies or sampling efforts. 

It is difficuIt to quantitativeIy compare the results fiom the individual sampling programs 

because of differences in constituents analyzed, as well as differences in analytical 

methods, laboratories, detection limits, and k p l i n g  methodologies. In addition, the 

latter two reports, although informative, do not significantly add to an understanding of 

available stormwater data; thus, the first tko reports are referenced to identify the a r a  

and contaminants of concern relevant to stormwater in the Industrial Area. 
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Industrial Area IMIIRAIDD 

P u a m d a  
Dissdved Oxygen 

Parameters Reported in Relevant Storm Water Documents 
1 I NPDES I Event- I NPDES I SWYP I 

Storm Witor  
hP& 
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pH X X X 

Specilic Conducance X 
Oissolved Solids X X X 
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5.3.4 Summary of Stormwater Data 

The Event-Related Surjbee-Waer Moniroring Report, Rocky Flats Plant: Waer Years 
1991 and 1992 (EG&G 1993a) evaluated surface water hydrology data collected at 12 

gaging stations that are par& of the RFP Gaging Station and Stormwater Monitoring 

Network (Figure 5-1, as discussed in Section 5.2). Two stations are of particular interest 
because of their proximity to the Industrial Area; they are GS 13 (co-located with SW092) 
and GSlO (co-located with SW023). GS13 captures runoff directly from the northeast 

corner of the Industrial Area but is diluted with upstream flow from North Walnut Creek. 
GS10, located at the eastern boundary of the Industrial Area, drains a much larger 

portion of the Industrial Area and is less likely to be diluted by non-Industrial Area 
waters. Metal and radionuclide data collected at these two stations are summarized in 
Table 5-5. Metal concentrations between the two stations do not appear to differ 

significantly. Except for uranium-235 and uranium-238, radionuclide concentrations 
were greater at GSlO than at GS13. 

Because of the limited quantity of data, analyte concentrations near the analytical 

detection limit, and questionable discharge data quality, the following general condusions 

were made at the end of the resort based on observation of trends in the data collected 

at the 12 gaging stations rather than extensive statistical analysis: 

1. Total metal and radionuclide loads in Walnut Creek appeared to be higher than 

overall constituent loads in other RFP drainages because of runoff from 
impervious areas within the Industrial Area of the plant. This conclusion was 

made without statistical verification because of limited data quantity (EG&G 

1993a). 

e 
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Nickel 

Pouuium 

TABLE 5-5 
Industrial Area IM/IRA/DD 

Mean Concentration of Constituents in Stomwater Collected at GSlO and GSW 

365 

S900 

I 3 7  

Molybdenum 

1 I70 ' 13.6 7.43 

61 10 4820 1800 

I .29 2.10 1.24 

21 100 

3.78 

19300 

234 

1.78 

Selenium 

loo00 16OOO l8l00 

2.27 S.30 2.27 

7430 27500 10600 

99.3 262 1 I4 

0.54 2.10 0.33 

~ 

Silicon 

29.3 

27.5 

Silver 

S2.l 37.6 ss.4 

18.4 28.9 26.3 

- Sodium 

0.183 0.202 0.038 

0.11s 0.142 0.070 

Suodum 

0.024 

0.05s 

l l d l i u m  

0.079 

1.007 

Tin 

~~ ~ 

0.08 I 0.129 0.118 

0537 2.000 1.333 

Vwdium 

Zinc 

&ncricium241 

Unnium-238 

2s8 230 290 27 1 

0.88 2.03 0.30 0.27 

9.27 7.85 13.6 8.42 

Noccs: Valuea calculsled from &u pmaenled in rhe Event-Rehud Sugkce-Waer Monimring Repon for 3u Worrr Yean 1991 
ad 1992 (EGdrG 1993.). .If an a ~ l y t e  was no( detected in a rmple. rhe dewtion limit wan u d  for statistical 
C d C U l h O M .  

p C i  = picocuries per liter. p g / d  = micrognmr per milliliter 
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Total metal and radionuclide loads measured at gaging stations upstram from the 
RFP A- and B-series detention ponds appeared to be higher than overall 
constituent loads measured at gaging stations downstream from the detention 

ponds. This measurement indicates the removal of constituents from the water 

column in the ponds (EG&G 1993a). . 

Plutonium-239/240 activity increased with increasing aluminum and iron 

concentrations in the Walnut Creek drainage, indicating that the plutonium was 
associated with ironcoated or ironcontaining aluminosilicates in transported 
suspended sediment (EG&G 1993a). _ .  

Uranium-238 activity and major cation concentrations decreased with increasing 
stream discharge at station GS13 on North Walnut Creek, indicating dilution of 
these constituents, which were likely transported from natural sources. Trace 

metal concentrations increase with increasing stream discharge at GS13, 

indicating flushing of metals from impervious portions of the Core area or from 

wetland areas that might attenuate metal transport (EG&G 1993a). 

Americium-241 activity decreased with increasing stream discharge at station 

GSlO in South Walnut Creek, indicating dilution of an americium-241 source at 

high flow (EG&G 1993a). 

Major cation and trace metal loads were within the same order of magnitude in 

each RFP drainage, indicating no significant anthropogenic source of metal 

constituent loading to RFP streams. However, this conclusion was based on 
observation of only selected metal loads, which were calculated based on data 
obtained from analytical methods that may not have adequate sensitivity (EG&G 

1993a). 
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t .  
Pesticides and SVOCs were monitored during two storm events; no compounds 

were detected at detection limits that ranged from 10 to 50 pglL. 

7. 

The second report, Stomwater NPDES Pennit-Application Monitoring Program, Rocky 
Flats Plant Site (EG&G 1993c), provides data on precipitation, hydrologic parameters 

including mean daily discharge and event-specific discharge, and water quality for the 

six NPDES monitoring stations located in the main channels that drain the FGP 

Industrial Area. Sample locations included in the program were SW022; SW023, 

SW027, SW093, SW118, and SW998 (Figure 5-1). The report describes the 

comprehensive results of the monitoring program including water quality data and stream 

flow records of stormwater events. _. 

A total of 116 surface water samples and 19 bulk-precipitation samples were collected 

and analyzed during a 15-month period from October 1991 through December 1992 

during 32 storm or high-flow events. Chemical analyses were performed for surface 

water samples for selected trace metals, anions, and nutrient species. Sampling activities 

I 

included first-flush and hydrograph-integrated flows. 

Table 5-6 summarizes the fist-flush sampling data. The first-flush sampling was 

accomplished by collecting samples from the beginning of the storm mnoff at 1.5-minute 

intervals until the stream channel stage declined below a preset level, or alternatively, 

all sample bottles were filled. These samples provided a characterization of the "first 

flush" from the drainage areas. First flush is the period that occurs during the rising 

limb of a drainage hydrograph (Le., the period between when stage begins to rise and 

the time when stage begins to fall). Table 5-7 summarizes the hydrograph-integrated 

stormwater quality data for surface water stations. The integrated samples were taken I 
I 

from the beginning of the storm runoff at preset time intervals until the stream-channel 
~ 

stage declined to a preset level. Generally, these samples provided an integrated water- 

quality characterization over the prolonged storm-runofflhigh-flow hydrograph period. 
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T A M E  5-6 

Induatrid Am. IM/iRAJDD 

NOTES: 

first-flush mmples w e e  &ken torn beginning of the dam tundl af 1.5-minute intavdr untl the s&eam-cbnnel e g e  decined below a p e w t  h l  cf until el 
24 mmple botbes wure A I M .  Sampling dah colbcrsd tom Octo- 1991 to h e m b a r  1902. B t a  ware reparted in the NPOES Permit Applkatbn Moniraing 
Repm fa Rocky Fbts Phnt S b  (EG&G 199%). first-llush is the p s b d  during the fining limb d a hyciogaph. ll an analfle was not detected in a sample. 
one-btl d the detection limit was uaed fa the average cakuhtbn. 

(1) All stcfm water qualay metals dab are tobl recowabk comen8atbns. 
(2) Analytkal method uwd was gmphie furnace atomic absaptkn rpecroxopy. 
(3) halylcal method uaed was cold mpor atomic absapth  spectoncopy. 

A8 8 REV1 AT ION S: 

mgA a milligams p s  M a  

~ Q A .  = miuoqams per Iia 
pWL a picocuries p s  lia 
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TAME 5-7 

Induotrid Am. IWRAJDD 

NOTES: 

Hydrograph events vmre aampbd wim nutomtic ssmpbo at the beginning of the stam fund at preset tina intaurls from initid rise in meam-channel 
stage until the sDmm-channel *go declines to a pewt kvel. &I8 reporled in tha N PDES Pamil Application Monibting Rapotl fa Rocky Fbts flsnt Site 
( E G I O  1993~) .  ll an analwe wao not detecbd in a ssmpb. one-half of the detection linil was used ta the avsage eakuhtion 

(1) AI sttam water qualay m e h h  dab are tobl recovsrabb cmeneationa 
(2) h l y ( i c a l  method uwd was graphite hrtnace atomic absaptiar spectmasopy. 
(3) h l ~ i c n l  method umd was c d d  ~ a a t o m i c  absapth  spectmkopy. 

ABBREVIATIONS 

mgR = milliqamm p a  liter 
p c i n  = picocums p a  r i a  
p g A  = miuoqams per lia 

, 
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Tables 5-6 and 5-7 present maximum and average results from the NPDES monitoring 

during the 15-month sampling period. Maximum values are the highest concentrations 

reported during this period. As expected, average values represent the sum of the 

concentrations divided by the number of analyses for that analyte. If an analyte was not 

detected in a sample, one-half of the detection limit was used for the average calculation. 

All of the metals reported in Tables 5-6 and 5-7 are total recoverable metal 

concentrations. Metals having the highest concentrations in the storm-runoff samples 

were consistently aluminum and iron. Anion and nutrient species concentrations at all 

sites were judged to be at reasonable levels associated with storm runoff. Only one 

storm event was successfully sampled for organics because of the timing of the storm 

events coupled with the standard sampling methods, which necessitate manual grab 

samples. (This sample result was not provided in the report, although it was included 

in the actual permit application.) 
.. 

A qualitative review of the information summarized in Tables 5-6 and 5-7 was 

conducted. When a drainage area that drained 51 to 108 percent of the Industrial Area, 

such as SW22, SW23 and SW93, was compared with a sampling area where only a 
portion of the drainage is in the Industrial Area (8 to 19 percent), such as SW27, 

SWll8 ,  and SW998, sampling results indicated no significant differences. 

For stormwater event samples, maximum and average concentrations for many of the 

trace metals and major ions analyzed were higher in first-flush samples than with 

hydrograph-integrated samples with the exception of SW023 and SW027. When 

comparing site-by-site average hydrograph integrated concentrations, each site exhibited 

a varying number of cases when relatively high concentrations were reported. More 

detailed conclusions as well as fairly extensive data summaries by monitoring location . 



DRAFI'FINAL 

in both tabular and graphic form may be found in the 1993 Stonnwufer NPDES 

Pennit-Applicm'on Monitoring Program for Rocky Flats P l m  Site report (EG&G 

1993~).  

Quality-flow patterns were evaluated for selected storm runoff events. Variations of 

specific conductance as a function of discharge occasionally exhibited an erratic pattern; 

however, in several instances, a more normally expected dilution pattern of lower 

specific conductances with higher discharges as well as hysteresis effects during given 
hydrographs were noted. Thus, dilution and hysteresis effects are neither consistent in 

pattern for any given storm event at all sites nor are trends apparent on a storm-after- 

storm basis. 

5.4 PATHWAY IDENTIFICATION 

Decisions affecting the surface water monitoring plan in the Industrial Area must take 

into account the surface water flow pathways that drain the Industrial Area. All potential 
surface water pathways into the Industrial Area have been identified and diverted. A 

number of distinct pathways have been identified for the Industrial Area. These 

pathways are distinguished by the drainage destination associated with the surface water 

drainage networks, which are composed of a number of subbasins. Subbasins are 

topographically distinguishable areas that drain stormwater to a distinct location or 
locations. The flow pathways and subbasins are shown in Figure 5-2. The drainage 

pathways link the subbasins as they drain toward a common destination. The Industrial 

Area subbasins have been identified in Section VII of the Rocky Flats Plant Drainage and 

Flood Control Master Plan (EG&G 1992e). The Same subbasin identification that was 

used in the Drainage and Flood Control Master Plan Will also be used in this document. 

The Drainage and Flood Control Master Plan divides the industrial Area into 29 

subbasins, each of which was given a designator that begins with a "C." CWADIV2 

drains to the McKay Diversion canal and is just to the west of the a m  shown on Figure 
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5-2. The letters following the "C" designate the stream to which the bash ultimately 

drains; "WA" indicates North Walnut Creek, and "SWA" indicates South Walnut Creek. 
"DIV" refers to a diversion, either the SID or the Walnut Creek Diversion. 

This analysis considers only Industrial Area surface water flow pathways resulting from 

usual flow conditions. Pathways identified in this Decision Document (DD) may differ 

from the Rocky Flats Pkmt Drainage and Flood Control Master Plan (EG&G 1992e) to 

demonstrate typical flow conditions. Alternate pathways may occur when storm sewers 

and culverts are overwhelmed by excessive runoff. Also, the hydrologic condition and 

carrying capacity of stom sewers and culverts vary within the Industrial Area. A total 
of seven drainage pathways, or seven unique destinations, have been identified for runoff 
drainingtheIndustrialAreaundernormal flow conditions. For the most part, these 

drainage paths link the subbasins, which drain to the six storm water NPDES monitoring 
stations. 

The ITS located north of the Solar Ponds (OU4) is included as one of the seven 

pathways. This system was installed to protect North Walnut Creek from groundwater 

contamination present in the Solar Ponds (OU4) area.- The ITS primarily collects 
groundwater, although some surface water runoff and seep flows are also collected. The 

destination of this ITS water is to storage tanks and eventual treatment as detailed in the 

IM/W for OU4; therefore, this water lies outside surface water monitoring of concern 
to this IM/IRA. The pathways, destinations, and the NPDES monitoring sbtion 
associated with the pathways are identified in Table 5-8 and shown in Figure 5-2. 

5.4.1 Pathways and Subbasins 

The following sections discuss each of the seven pathways. Each section contains two 
tables: the first defines the drainage area characteristics, and the second provides detail 



L .  

TABLE 5-8 
Industrial Area IM/IRA/DD 

Pathways, Destinations, and the Associated 
NPDES Storm Water Monitoring Station 

and/or RFP Gaging Station 

DRAFT FINAL 

concerning the location of the drainage point relative to each of the individual subbasins. 
The pathway drainage tables list the subbasins within each pathway in upstream to 
downstream order, the major buildings within the subbasins, and the total acreage of the 
area drained. In some cases, a second destination subbasin is listed when a variable 
pathway can exist because of the limited ability of the primary pathway to convey all 
runoff. The second table in each section identifies the point for each subbasin at which 
flow leaves that subbasin. These physical flow structures represent the point at which 
monitoring for a subbasin can be conducted. 

5.4.2 Pathway 1 

Pathway 1 ultimately drains to Pond B-5 either directly or  through South Walnut Creek 
from subbasin CSWAA6. Much of the Industrial Area located south of Central Avenue 
is tributary to Pathway 1. The subbasins, drainage area, and drainage area characteristics 
are outlined in Table 5-9. Table 5-10 describes the locations of the subbasin drains. 



Subbasin 
W o r  Buildings Drainage 
in Subbasin Area 

(acres) 

CSWAA2 

D& 
to 

CSWAA3 

122, 123, 124, 125, 441,443, 
442, 452 

cswAA4 

CSWAAS 

13 CSwAA4 

\ *  

TABLE 5-9 
Industrial Area IM/IRA/DD 

Pathway 1 Drainage Area Characteristics 

439, 440 (northeast), 444, 445,. 
447 (east), 463,668 

221, 224, 275, 662, 663, 664 

865, 866, 883 (north), 884, 886, 
888, 889, 880 

NONE __  

12 cswAA4 

16 CSWAAS 

28 CSWAA6 

I5 CSWABS 

cswAA2 
cswAA3 

A 21-inch CMP located in the northeast comer of subbasin CSWAA2 

A ditch at the northeast corner of subbasin CSWAA3 

TABLE 5-10 
Industrial Area IM/IRA/DD 

Outlets from Each Subbasin in Pathway 1 

cswAA4 

CSWAAS 

CSWAA6 
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An 18-inch CMP culvert located in the aortheast corner of subbasin CSWAA4 

A 24-inch CMP under Central Ave. located near the northeast comer of 
subbasin CSWAA5 

Two culverts, a 30-inch RCP and a 30-inch CMP, drain the northeast corner 
of CSWAA6 and empty to a channel urst of the Industrial Are0 that drains to 
Pond B-5 

OVerf lOWS 
to 

Subbasin Location of Subbasin Drain 

5-34 



' 0 .  . . . .  
DRAFTFINAL 

5.4.3 Pathway 2 

Pathway 2 drains to South Walnut Creek from subbasin CSWAB5. Subbasins that are 

tributary to Pathway 2 lie in the eastcentral portion of the Industrial kea. Also, a seep 

area west of Building 991 lies in this pathway. The drainage area characteristics and 

outlier locations for subbasins in Pathway 2 are described in Tables 5-1 1 and 5-12, 

respectively. 

5.4.4 Pathway 3 

Pathway 3 drains the north end of the Industrial Area to North Walnut Creek. Of the 

8 acres comprising subbasin CWAC7, only approximately 2 acres drain to Pathway 3, 
the area north of the ITS collection system. Runoff from areas south of the ITS 
collection system drains north; typical surface water flow is effectively captured by the 

ITS for separate storage and treatment in accordance with the OU4 IM/IRA but large 

storm events (1 inch per hour or greater) can overwhelm the ES. Wetland/seep areas 

northwest of Building 111 and east, southeast, and northeast of Building 374, near the 

northwestern Industrial Area boundary, are situated along Pathway 3. An extensive area 
of seepage occurs north of the ITS and may also drain into this pathway. Tables 5-13 

and 5-14 summarize the drainage characteristics and outfall locations of Pathway 3. 

5.4.5 Pathway 4 . 

Pathway 4 drains subbasin CWADIV2 to the McKay Diversion Canal. CWADIV2 is 

just to the west of the area shown in Figure 5-2. This canal drains to the Walnut Creek 

Diversion Canal, which flows around the north end of the Industrial Area. The , 

areas tributary to Pathway 4 have relatively little industrial development. Most of the 
, 



TABLE 5-11 
IndustrialAreaIM/IRA/DD 

Pathway 2 Drainage Area Characteristics 

Subbasin 
m o r  Buildings 
in Subbasin 

223, 333 (south), 

551 (east), 552, 553, 
554, 555, 558 

334 (south), 549, 

11 CSWAB2 I NONE 
cswAB3 559 (southeast), 

561 (south), 564,707, 
708, 750, 
776 (southeast), 

980 
m (south), n s  ( a t ) ,  

cswAB4 965, 968, 984, 985, 989 
990 
99 1, 996 

Drainage 
Area 

20 

6 

31 

19 

15 

Drains 
to 

cswAB5 

cswAB3 

CSWABS 

cswAB5 

south 
Walnut 
Creek 
(SW023) 

Overflows 
to 

cswAB4 
cswAB4 

developed area on this pathway consists of engineering and administrative buildings, but 

a warehouse and a material storage yard are associated with Building 130. No other 

industrial operations are associated with this pathway. 

The drainage area characteristics for Pathway 4 are summarized in Table 5-15. Table 

5-16 gives the locations of the subbasin drain for Pathway 4. 
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Subbasin Location of Subbasin Drain 

CSWABl 

CSWAB2 

A 72-inch CMP storm sewer located at ponded area at east end of subbasin CSWABl 

A &foot by 3-foot elliptical CMP storm sewer located southeast of Building 707, near 
the middle of subbasin CSWABZ 

A 6O-inch CMP atom sewer located at the eastern ead of subbasin CSWAB3 

A 544inch4iameter culvert located at the eastern md of subbasin CSWAB4 

Two culverts, both 30-inch RCP, located at the eastern end of subbasin CSWABS 

CSWAB3 

CSWAB4 

CSWABS - 
5.4.6 Pathway 5 

Pathway 5 is a collection of drains that drain from the southern end of the Industrial Area 

to subbasin DIV3 and eventually to the SID. The Building 881 area is part of subbasin 

DIV3. Hydrologically, the area around the buildings drains toward the south and down 

the 881 Hillside toward the SID, as does the rest of subbasin DN3. Seeps also exist 

near the southwestern Industrial Area boundary and flow into this pathway. The 

drainage area characteristics and outlet locations for the subbasins in Pathway 5 are 

outlined in Tables 5-17 and 5-18, respectively. 

5.4.7 Pathway 6 

Pathway 6 drains two subbasins located in the northeast quadrant of the Industrial Area 

to the A-series ponds. An extensive area of seepage also occurs north of the ITS and 

may flow into this pathway. Tables 5-19 and 5-20 summarize the drainage area 

characteristics and outfall locations for the subbasins included in Pathway 6. 

5-37 
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CWAA1 NONE 

TABLE 5-13 
Industrial Area IM/IRA/DD 

Pathway 3 Drainage Area Characteristics 

W o r  Buildings 
in Subbasin 

Drains 
to 

Overflows 
to 

CWACl2 ' I 119. 127. 128 CWAC 1 

CWAC1 I Hi, 112, 113, 115, 17 CWAC 13 

331, 333 (north), 
334 (north), 
551 (west) 

9 CWAC13 CWAC11 

3 CWAC3 CWAC13 NONE 
. ._ . .. ._ . 

CWAClO 559 (except 
southeast), 
561 (north), 
776 (west), 
778 (west) 

9 CWAC3 

26 North 
Walnut 
Creek 

CWAC4 CWAC3 371, 374,516, 517, 

CWACZ I 367 18 CWACS 

CWACS NONE 10 North 
Walnut 
Creek 

CWAA1 

CWAC4 1 262, 373, 376, 790 10 North 
Walnut 
Creek 

CWAC6 701, 712, 713, 770, 
771, 774,776 
(northeast), 777 
(northwest) 

10 CWAC7 

~ 

8 
~~ 

North 
Walnut 
Creek 

CWAC7 NONE 

15 North 
Walnut 
Creek 



TABLE 5-14 
Industrial Area IM/IRA/DD 

Outlets from Each Subbasin in Pathway 3 

Subbasin 

CWAC12 

CWACl 

CWACll 

CWAC13 

CWAClO 

CWAC3 

CWAC2 

CWACS 

CWAC4 

CWAC6 

Location of Subbasin Drain 

Three storm sewer outfalls flowing north under the northern edge of 
W A C 1 2  drain the subbasin to a ditch running through CWAC1. 

Ditch north of Sage Ave. drains to CWAC13 at the eastern end of 
CWAC 1. 

Two CuIverts, an 18-inch CMP and an 8-inch CMP, are located at the 
northeast comer of subbasin CWACll. 

A 64-inch CMP culvert is located at the north end of CWAC13:- - 

An 18-inch CMP culvert located along the northwestern boundary of 
CWAC10 drains to the channel that runs through CWAC3; also a 14-inch 
CMP crosses the subbasin boundary under the intersection of Sixth St. and 
South 71 Dr. 

A 48-inch CMP culvert is located near the northeast comer of subbasin 
CSWA3. This sewer drains directly into the 72-inch storm sewer that 
empties into North Walnut Creek. 

A 54-inch Ch4”P storm sewer is located at northern end of CWAC2. 

A 72-inch CMP storm sewer carries flow from east end of CWACS to 
North Walnut Creek. 

An 8-inchdiameter PVC storm sewer is located at the northeast corner of 
subbasin CWAC4. 

An 18-inch Ch4P culvert is located at the northeast corner of CWAC6. 
~~~~ 

a portion of CWAC7 drains to N. Walnut Creek. The flow that 
enters from CWAC6 and the flow contributing north (or downgradient) of 
the Interceptor Trench System will flow through the &inchdiameter 
storm sewer at the north end of CWAC7. This sewer connects to the 72- 
inch storm sewer that drains to North Walnut Creek. 

CWAA1 A 36-inch culvert located at the center of the northern boundary of the 
CWAA1 drains the subbasin to North Walnut Creek. 
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Major Drainage Drains 

in Subbasin (awes) 
Subbasin Buildings Area to 

CWADIV2 130, 131 29 McKay Diversion Canal 

TABLE 5-15 
Industrial Area IM/IRA/DD 

Pathway 4 Drainage Area Characteristics 

overflows 
to 

W A C 2  

Subbasin 

CWADIV2 

TABLE 5-16 
Industrial Area IM/IRA/DD 

Outlets from Each Subbasin in Pathway 4 

~~ 

Location of Subbasin Drain 
A 36-inch CMP culvert located at the northern end of CWADIV2 
that drains to the McKay Diversion Canal 

Subbasin 

TABLE 5-17 
Industrial Area IM/IRA/DD 

Pathway 5 Drainage Area Characteristics 

Major Buildings in 
Subbasin 

Drainage 
Area (acres) 

14 

Drains 
to 

DIV3 

SID 

CDIV1 

DIV3 

-~ ~ 

Overflows 
to 

440 (except 
northeast), 
447 (west), 448, 
451, 460 

850, 881, 
883 (south), 885, 
887 

cswAA3 



TABLE 5-18 
Industrial Area IM/IRA/DD 

Outlets from Each Subbasin in Pathway 5 

A 36-inchdiameter culvert drains the storm sewer network, south of 
Building 460; the storm sewers daylight on the hillside south of 

l Building 664 into the SID. 

Drainage in the vicinity of Buildings 850 and 881 drains to the 
south. The Building 881 footing drain is collected and diverted to 
the OU1 treatment facility. 

Subbasin I Location of Subbasin Drain II 

m o r  Buildings Drainage Drains Overflows 

Subbasin insubbasin Area (acres) to to 

CWABl 964 7 CWAB2 

CWAB2 NONE 4 A-series 

Ponds - 

CDIV1 

Subbasin 

CWAB1 

CWAB2 

DIV3 

Location of Subbasin Drain 

A 48-inch-diameter culvert drains CWAB1 toward the 
northeast into CWAB2. 

A 48-inch CMP culvert drains CWAB2 toward the northeast 
into a channel leading to the A-series ponds. 
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M ~ o r  Buildings 
in Subbasin 

5.4.8 Pathway 7 

Drainage 
Area 
(acres) 

Pathway 7 represents the northeast quadrant of the Industrial Area that is currently being 
collected by the ITS system. The water collected by the ITS system is stored in tanks 
north of the Industrial Area and eventually treated in either the OU4 evaporators or at 

Building 374. Surface water runoff from the portions of subbasin CWAC7 

(approximately 6 acres) upgradient from the ITS flows into the ITS. Also, some 
groundwater flow beneath subbasins CWAA1 and CWAB2 is collected by the ITS. 
Subbasin CWACS is composed of the Solar Evaporation Ponds and their immediate 

vicinity. If precipitation falfs within the lined Solar Ponds themselves, it is naturally 

evaporated or treated in either the OU4 WIRA treatment system or in Building 374. 

Precipitation falling immediately outside the lining of the Solar Ponds infiltrates the soils 

and is probably collected by the ITS or becomes surface water runoff, which is also 

collected by the ITS. Precipitation falling in subbasin CWAC8 (the Solar Ponds) is 

collected and sent to the Building 374 treatment facility. Table 5-21 shows the drainage 

characteristics for the subbasins located in Pathway 7. Subbasin drain locations are 

described in Table 5-22. 

DdIlS 
to 

CWAC7 

TABLE 5-21 
Industrial Area IM/IRA/DD 

Pathway 7 Drainage Area Characteristics 

Ovemows 
to 

CSWAB3 

Subbasin 

215, 705, 706, 729, 
777 (northeast), 
779, 782, 928, 966 

788, Solar Ponds 
207A, 207B, 207C 

NONE 

CWAC9 6 

10 

8 

CWAC8 

CWAC7 ITS I 
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TABLE 5.22 
Industrial Area IM/IRA/DD 

Outlets from Each Subbasin in Pathway 7 

Subbasin I Location of Subbasin Drain 

CWAC9 

CWAC8 

CWAC7 

An 18-inch CMP storm sewer that drains CWAC9 between 
the 207A and 207C Solar Ponds and daylights on the 
hillside just north of the Solar Ponds 

Not hydrologically connected to Industrial Area drainage 
patterns. Precipitation falling in subbasin CWAC8 is 
collected and sent to the Building 374 treatment facility. 

The portion of CWAC7 upgradient from the ITS flows into 
the ITS. 

5.4.9 Industrial Area Buildings 

Table 5-23 references the major industrial area buildings to the pathways identified in 

Sections 5.4.2 through 5.4.8. Surface water runoff resulting from precipitation falling 

on or in the vicinity of the building will drain to the pathway indicated. In some 

instances, a boundary for a drainage subbasin passes through a building. In these 

instances, that portion or quadrant of the building that contains flows along a particular 

pathway is identified. 

5.4.10 Foundation Drains 

Foundation drains are of particular concern in the Industrial Area because of their 

potential for transporting contamination. These drains are found under and around 

building foundations and are used to control groundwater levels to prevent basement 

flooding. In some cases, it is believed that these foundation drains may receive roof 

drain waters as well. Waters from foundation drains often flow into the storm drain 

system or directly into the environment as surface water flow. It is important to note 
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MainL 

447 (a) 
448 

451 

452 

Path- 
-). 

5 

5 

5 

1 

516 

517 

5 18 

549 

551 (an) 

551 (wat) 

532 

3 

3 

3 

2 

2 

3 

2 

782 I: i 7  II 

~~ 

207A. E. C 

215 

PI 

?23 

224 

262 

7 

7 

I 

2 

1 

3 

TABLE S23 
I n d P s h i P l h l M m U l D D  

C m R e f m o f  
M o r  Bddimu to Pptbapys for Mace Water Runoff 

1 3  

3 I 5 II I19 

I22 

123 

124 

125 

127 

128 

130 

1 II 463 I 1 II 
~ 

1 

I 7 II 1 

1 

3 

4 

II 131 I 4  

II 553 I 2 II 

I 3  

II 367 I 3  
~ 

70 1 3 I 705 7 11 371 ~ I 3  

I I  373 I 3  II 706 I 7 II 
II 374 I 3  II 707 I 2 II 
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that although surface water flow from the immediate Vicinity of a building may follow a 

particular pathway out of the Industrial Area, foundation drain flows for that building may 

be conveyed by pipes to another subbasin and, thus, to another pathway. Section 7.0 of this 

IM/IRA/DD provides additional details on foundation d k n s  including monitoring and 

sampling locations and foundation drain flow patterns. Foundation drains that have been 

confirmed by visual inspection or engineering drawings and their subsequent flow pathways, 

as currently understood, are identified in Table 5-24. 

5.5 EVALUATION OF MONITORING PROGRAM AND DATA GAPS 

The existing surface water monitoring program was evaluated to determine whether it will 

meet the objectives of this IM/IRA. Generally stated, the purpose of this IM/IRA is to 

conduct environmental monitoring in a manner sufficient to detect releases to the 

environment resulting from D&D or other nonroutine activities. It is of primary importance 

to identify potential releases at the fenceline of the Industrial Area, but it is also desirable 

to identify potential releases as close to the source as possible. Because the existing 

programs were designed to meet other specific regulatory requirements, they may not be 

consistent with these objectives. Consistent with Section 5.3, the evaluation of the surface 

water monitoring program is logically separated into two general categories: evaluation of 

the monitoring of base flow conditions and the monitoring of storm flow conditions. Only 

through adequate characterization of both general categories of flow can a complete 

characterization of surface water be achieved. As previously discussed, the current program 

for surface water quality characterization emphasizes water quality in the drainage ponds. 

Monitoring base flow quality allows detection of releases to groundwater that ultimately 

discharges to surface water and spills directly to surface water. Spills to surface soils or 
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TABLE 5-24 
Industrial Area I M R N D D  

Confirmed Foundation Drains and Pathways 

Foundation 
Drain 

Foundation Surface Water 
Drain pathway 

FD-774- 1, 3 
FD-774-2, 
FD-774-3 

FD-779-1 7 

FD-850-1 5 

Build- * Surface 
Water 

774 I l l  FD-111-1 

779 3711374 FD-37 1-1, 
FD-371-2, 
FD-371-3 

3 

850 5 1715 18 FD-37 1-4, 
I FD-371-5, 

FD-3714 

3 

37 1 
Condeasate 
from Utility 
Lines Near 
Building 371 

' FD-371-MC 3 865 BS-865-1 Collected for 
BS-865-2 treotmeatin 

Building 374 
. .  

I ~ 

444,447 FD-444/460 5 88 1 FD-88 1-1 Collected for 
treatment in 
OU1 treatment 

~~ 

559. 561 
~~ ~ 

FD-5 16- 1 3 
(Toundation 
drain discharge 
discontinued in 
March 1993) 

883 FD-883-1 1 

FD-886-1, Collected for 
FD-886-2 treatment in 

Building 374 

559,561 FD-5591560 Sent to WWTP 
for treatment 

886 

707 2 FD-991-1 Not verified BS-707- 1, 
BS-707-2, 
BS-707-3 

77 1 FD-77 1 - 1 3 
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pavement exposed to rainwater are likely to be detected in particulates carried during 

storm events, making monitoring of stormwater an essential part of this project. 

5.5.1 Base Flow Conditions 

Considerable data for base flow surface water conditions have been generated and 

analyzed at RFP, as described in Section 5.3.1 of this report. These data were 

instrumental in identifying contaminated seeps that are currently being separately 

collected and treated under an IM/IRA. 

Based on the goals and objectives of this IM/IRA, the following are identified as data or 

monitoring gaps pertinent to surface water base flows within the Industrial Area: 

The surface water characterization program within the Industrial Area is largely 

inactive. Data that would be useful in identifying potential releases from the 

Industrial Area are not routinely generated. 

0 The existing data analysis for surface water within the Industrial Area is 

insufficient to identify contaminants in surface water. For instance, contaminants 

may only be detected in seeps during moist periods when alluvial groundwater 

rises into a contaminated IHSS location upgradient of the seep. This seasonal 

effect has not been adequately investigated. 

0 Surface water base flows within the Industrial Area are not sufficiently quantified 

to date. Attempts to quantify these base flows have been made but have resulted 

in estimates that require further verification. 

0 The range of baseline quality variations in base flows requires identification on 

a sampling point by sampling point basis. These data are included in the 1989 
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and 1990 Surface Water and Sediment Geochemical Characterization reports 

(EG&G 1992b, c), but the evaluation presented within the reports groups several 

sampling locations making it difficult to assess water quality at individual points. 

The groups were defined based on geographic location or proximity to an OU. 

The continuing analysis of existing data is also necessary. 

0 Establishment of surface water sampling stations, with the exception of the siX 
MPDES stormwater sampling stations, was not based on an evaluation of drainage 

basins and subbasins. Thus, even for those drainage subbasins Within which base 

flows occur, there are little or no data on the quality of water leaving those 

subbasins. Such data are critical to establishing baseline water quality before 

conducting nonroutine D&D activities in each subbasin. 

The following section addresses the evaluation of the stormwater sampling and 

characterization program as it pertains to D&D activities or other nonroutine activities. 

5.5.2 Stomwater 

A considerable amount of data for stormwater, including much of the stormwater leaving 

the Industrial Area, has also been generated and analyzed at RFP. These data include 

a wide range of analytes. The overall results of the programs pertinent to this 

IM/IRA/DD are presented in Section 5.3.2 of this report. These data were primarily 

generated in support of the NPDES stomwater permit application, which was submitted 

in October 1992. It is anticipated that the NPDES stormwater permit, when issued, will 

not include numeric limits on the quality of water discharged from the IA perimeter 

outfalls. Cunently, the stomwater data being generated are primarily focused on 
radionuclide and metal transport data. Furthermore, some of the six NPDES stormwater 

sampling stations are not currently active. 
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Based on the current situation, the following data gaps are identified pertinent to 

stormwater flows within the Industrial Area: 

e 

e 

e 

a 

Some of the six NPDES stormwater stations sample stormwater that could be 

considerably diluted with non-Industrial Area flows. Thus, detection of potential 

releases at some of these stations may be difficult because of excessive dilution 

of contaminants. 

Very little VOC data are available for stormwater, partially because of the 

logistics involved in collecting high quality, manual grab samples during storm 
events. 

.. . .. 

Radionuclides are not consistently tested for, nor have careful and detailed 
characterization activities for isotope-specific analyses been conducted for all 

isotopes of interest at locations near the Industrial Area boundary. 

No attempt has been made to trace contaminants identified in stomwater in a 
drainage basin back to specific sources. 

No subbasin-specific stormwater monitoring has been performed in the Industrial 

Area. 

Stormwater quality data do not exist to characterize the first flush of contaminants 

from a drainage subbasin as well as the hydrograph-integrated transport of 
\ contaminants from a drainage subbasin. Significant transport of contaminants can 

occur with the first flush of storm runoff or high flow. However, these data do 

exist for the larger drainage basins. I 
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In reviewing the existing stormwater data, there is a lack of flow data. This is 
particularly true with base flow quantifications. Base flow in the Industrial Arm 
is directly dependent on precipitation, and it is nonexistent during dry periods. 

However, base flow information is essential in any m a s  balance calculations to 
estimate quantities of water that may need to be treated. 

5.6 SURFACE WATER MONITORING TECHNOLOGIES ASSESSMENT 

The goal of the surface water monitoring technologies assessment is to identify new 
technologies and instrumentation that will improve the surface water monitoring program 
efficiency and improve the capability to detect releases. 

The review and evaluation of new technologies were performed to identify and evaluate 
new technologies that monitor, detect, and respond to potential releases of constituents 
to surface water at RFP. The assessment approach considered future D&D monitoring 

activities and requirements. The two primary monitoring requirements addressed were 

real-time monitoring and environmental levels of sensitivity. These technologies were 

specifically researched for each monitoring parameter. A limited review of surface water 

monitoring technologies was performed during this assessment. This technology 

assessment did not include cost versus benefit and product life cycle evaluations. 

Real-time monitoring instruments with the capability to detect surface water parameters 
at environmental levels were of primary interest during this evaluation. Environmental 

levels are considered to be sub-picocuries per lipr in water for radiological parameters 

and milligrams per liter (mg/L) and pg/L in water for nonradiological parameters. 

The efforts of this assessment determined that no commercially available real-time 

analytical methods or instrumentation are available to directly monitor radiochemistry at 

environmental levels in water. For the purposes of this assessment, only nonradiological 
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monitoring instruments were evaluated. The priority of this assessment was placed on 

improvements to existing instruments currently supporting the RFP surface water 

monitoring program. Table 5-25 shows the current monitoring systems and 

TABLE 5-25 
Industrial Area IM/IRA/DD 

Surface Water Monitoring Technoiogies 

Decrease number 
of instruments 
needed to lower 

downtime and 

include turbidity sensor, 

Automated Surface Water 
Sampling 

Adequate. Update 
automated sampling 
equipment to include 
automated bladder pump or 
ball valve intake VOC ' 
samplers. 

Detect and 
characterize 
vocs. 

Field Parameter Sampling Adequate. No advantages 
identified from 
the evaluation of 
alternative 
instrumentation. 

recommendations for surface water monitoring technologies for RFP. The technologies 

represented by the current monitoring systems provide adequate capabilities to support 

the current program. Recommendations are provided as possible upgrades and should 

be evaluated further to determine their applicability and cost effectiveness. 
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The review and evaluation of new technologies was approached in the following stepby- 

step manner: 

1. Gain an understanding of the current monitoring programs and identify basic 

monitoring goals, including the development of technologies assessment criteria. 

2. Determine the specific monitoring instruments and technologies currently used by 

the environmental programs at RFP. 

3. Obtain environmental technologies infomation from personnel at RFP and other 

DOE facilities involved with the environmental monitoring programs. 

4. Contact the manufacturers of the current instrumentation and determine available 

upgrades to existing RFP instruments and the benefits achieved from the 

upgrades. 

5 .  Contact other manufacturers of similar instrumentation to evaluate technologies 

and compare to current RFP instrumentation performance. 

6. Determine R&D technologies available and information contacts. 

7. Evaluate information obtained from assessment and develop recommendations. 

This assessment identified literature concerning current and possible future systems, 

databases, technology information transfer programs, and the strengths and limitations 

of current and new technologies. 

Existing DOE facilities located in Fernald, Ohio, and Weldon Spring, Missouri, that have 

e radiological and nonradiologicai environmental monitoring requirements similar to RFP 



were contacted to ascertain technologies and instruments used for monitoring at other 

DOE facilities. Generally, these facilities were using similar technologies and 

instruments for their monitoring activities. 

Several DOE sources of R&D technologies were also identified. These include (1) 

Environmental Technologies Group at RFP, (2) Los Alamos National Laboratories 

(LANL), Technologies Group, and (3) Nevada Field Office, Office of Technology 

Development. Other private-sector R&D innovative technologies sources appear to be 

available including engineering departments of major instrument manufacturers and 
educational institutions. 

The majority of the manufacturers and/or vendors of environmental surface water 

monitoring instruments currently used at RFP were also contacted to determine the most 

recent upgrades and improvements to the existing monitoring instrumentation. New 

technologies were evaluated if they were available and met the assessment criteria stated 

in Section 9.2. 

The following four surface water programs (and related monitoring instruments) were 

studied at RFP during the technologies assessment: 

0 regulatory compliance monitoring; 

0 routine operational monitoring; 
e 

0 site-wide storm event monitoring. 

routine site-wide surface water monitoring; and 

These programs monitor surface water quality for both radiological and nonradiologid 

surface water quality panmeters. 
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The technologies and instrumentation related to the four surface water programs 

previously listed are currently used interchangeably within each individual surface water 

monitoring program. Therefore, for the purposes of this assessment, general 

technologies and instrumentation common to the four surface water programs are 

presented. 

New technologies in the R&D stages were also reviewed, but not evaluated because of 

lack of availability. R&D technologies for real-time monitoring at environmental levels 

of nonradiological parameters in surface water do exist. However, these technologies 

require more evaluation to determine their applicability, cost effectiveness, and 

reliability. 

New technologies in the R&D s t a ~  were reviewed but not evaluated since these 

technologies and instrumentation used are not currently available commercially. 

Elements of the surface water program not addressed in this monitoring technologies 

assessment include (1) sediment sampling, (2) potablehuilding water supply sampling and 

monitoring, and (3) monitoring of groundwater seeps. Surface water programs related 

to the wastewater treatment plant and biological constituents were reviewed but not 

evaluated to make recommendations. 

The sample collection and monitoring instrumentation used for the four surface water 

monitoring programs discussed earlier include (1) real-time radiotelemetry, (2) automated 

sampling, and (3) field parameter sampling. 

5.6.1 Real-Time Radiotelemetry Monitoring 

Radiotelemetry stations are used to record real-time water quality parameters at 12 

monitoring stations located within the RFP boundary, two of which are positioned within 
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the Industrial Area. The telemetry surface water monitoring network combines real-time 

monitoring Sensors with bidirectional radio-based transmissions systems and data 

processors. The radiotelemetry stations are capable of receiving instructions and 

transmitting data. The radiotelemetry monitoring stations are portable and are solar 

powered. Solar power specifications require monitoring instruments to use low voltage 

and low current. Siting of the units is limited only by line of sight of the radiotelemetry 
repeater tower. 

Currently, RFP uses a combination of 'water quality Sensors, transducers, and 

turbidimeters at each radiotelemetry monitoring station to monitor 11 surface water 

quality parameters and water flow. RFP uses the Hydrolab Model H20 Multiprobe for 

nonradiological water quality measurements at selected radiotelemetry monitoring 
stations. The I320 multiprobe is a multiparameter water-quality monitoring system 

capable of providing real-time measurements of 10 water-quality parameters: 

temperature, dissolved oxygen, percent dissolved oxygen saturation, specific 

conductance, salinity, conductivity, resistivity, TDS, pH, and redox. Real-time turbidity 

measurements are performed at each station using a separate turbidimeter instrument 

manufactured by the Hach Company. 

Water depth and flow rate measurements are performed by transducers and electronic 

flow meters. Pressure transducers manufactured by Druck, Model PTX-l61/D, are used 

to masure water depth in free-standing water bodies, and electronic flow meters 

manufactured by ISCO measure flow rates through various flowcontrol devices, 

including flumes, weirs, and culverts. Some flumes are enclosed in structures designed 
for year-round measurement. Water depth and flow rate measurements provide the 

capability of calculating constituent mass balances to assess constituent fate and transport. 

, 

Recycled 
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Currently, the real-time radiotelemetry network uses controllers manufactured by Bristoll 

Babcock combined with data recorders manufactured by Moore Industries to record data 

and operating parameters. 

The specific criteria used to assess new equipment for surface water radiotelemetry 

systems included weather resistance, low maintenance, high accuracy at low detection 

levels, reliability, and ease of calibration. New or improved equipment available has 
expanded capabilities over current instrumentation. The ability to measure turbidity, data 

logging, and programmability has been added to recent commercially available 

multiprobe monitors including the H20 multiprobe. These improved capabilities may 

allow the use of only one monitoring probe to perform the current water quality 

measurements. These capabilities may increase sample collection quality (Le., reliability) 

and decrease maintenance efforts. 

The instrumentation and the radiotelemetry system used at FWP were determined to be 

adequate for the current surface water monitoring objectives. Recommendations for 

upgrading the instruments should be more fully evaluated to determine their applicability. 

Assessment of instrumentation related to D&D activities is discussed in Section 9.4. 

5.6.2 Automated Surface Water Sampling 

Thirteen stream gaging stations in the RFP buffer zone are equipped with automated 

sampling equipment (EPA 1993). Surface water samples are collected and analyzed by 

the laboratory for suspended sediment, total metals, total radionuclides, and organic 

constituents. Flow rates through flumes, weirs, and culverts are also measured at 

automated surface water stations. 

Automated sampling instrumentation is used at stream gaging stations to collect water 

quality samples at specific flow intervals (EG&G 1993a). These samplers are equipped 
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with a peristaltic pump that pumps water from a sampling tube anchored to the stream 

bed or flow control structure. The samplers are programmable so samples may be 

collected during specific periods of time or s t r m  stages. The automated monitoring 

stations at RFP are mainly configured to collect composite samples during a stormwater 

event. The sampling interval is selected based on the local drainage basin characteristics 

and programmed to collect samples at the initial rise in stage through the top of the 

basin's characteristic hydrograph. These samplers are particularly useful for obtaining 

I flow-weighted snowmelt and storm-event related samples, as well as time-weighted 

composite samples. 

Three models of automated samplers are currently being used at RFP, all manufactured 

by ISCO: Model 2700 portable, Model 3700 portable, and Model 3700R refrigerated. 

Two types of flowmeters are used for the automated samplers: ISCO models 3220 and 

3230. The meters also have data logging capabilities to record the s t r a m  stage and 

sample interval. Each station has a flow structure @e., weir, flume, culvert). The 

automated samplers are easy to disassemble and relocate; however, the flow structures 

are more permanently installed structures. The monitoring stations are powered by a 

combination of battery packs, alternating current power lines, and solar panels. Several 

of the gaging stations are part of the radiotelemetry system and are capable of 
transmitting data that are recorded on the flow meters. 

The instrumentation used for the automated surface water sampling was determined to 

be adequate for current surface water monitoring objectives. However, recent 

advancements in technology have made automated VOC samplers commercially available. 

Automated VOC samplers would provide information useful for determination of VOC 
contamination. 
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5.6.3 Field Parameter Monitoring 

Surface water grab samples are collected at selected locations throughout RFP to (1) 

address monitoring requirements imposed by the various regulations and permits, (2) 

provide a comprehensive onsite water quality database to assist with surface water 

management at RFP, and (3) develop an offsite database to assess the effects of RFP's 

activities and to assist in regulatory matters (EG&G 1992a). 

Field parameter data collection is performed concurrent with field grab sample collection 

activities. Monitoring requirements are site specific depending on the individual drainage 

basin and associated COPCs and each field grab sampling location has a required list of 

monitoring parameters. Appendix F of the DraB S u f u e  Waer Management Plan 

(EG&G 1992a) lists each location and related parameters. 

The majority of the field samples collected during field grab surface water sampling are 

measured with field instruments manufactured by the Hach Company. Field parameters 

collected include (1) water and air temperature, dissolved oxygen, and total residual 

chlorine, which are measured by the Hach Model DW2000; (2) conductivity, which is 

measured by the Hach ConductivityITDS meter; and (3) pH, which is measured by the 

Hach One portable pH meter. Occasionally, the Yellow Springs Instruments (YSI) 

Mdel 50 is used to measure dissolved oxygen. 

The instrumentation used to collect field grab samples was determined to be more than 
adequate for current field parameter surface water monitoring objectives. The field 

monitoring equipment manufactured by the Hach Company was determined to be reliable 

and accurate for field monitoring purposes. The field analysis procedures used by the 

Hach instruments are EPA-approved methods. No advantages were identified from the 

evaluation of alternative field sampling instrumentation. 
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5.7 PROPOSED ACTIONS FOR SURFACE WATER MONITORING PROGRAMS 

The proposed actions for surface water monitoring that will be conducted as part of the 

Industrial Area IM/IRA/DD were developed to achieve the goals of the project, 

maximize use of available historical information, implement current monitoring 

programs, and minimize duplication. A three-tiered monitoring program is proposed for 

the Industrial Area during D&D activities. This three-tiered program will include 

monitoring (1) the seven major drainage pathways for runoff from the Industrial Area at 

the six NPDES outfaUs, (2) the outfalls of subbasins that drain into the seven pathways, 

where D&D activities are taking place, and (3) locations near historically identified 

contaminated seeps if determined necessary after evaluation of historical data. 

The following sections describe proposed actions for surface water monitoring programs. 

5.7.1 Industrial Area Outfall Monitoring 

Characterization of surface water as it exits the Industrial Area is a key task for 

monitoring effects of D&D and other nonroutine activities. Since existing monitoring 

programs were designed to meet specific regulatory objectives, primarily at the RFP, 
boundary, the Industrial Area is not currently adequately equipped to monitor the outflow 

of surface water from the Industrial Area fenceline. The objective of the Industrial Area 

outfall monitoring program is to characterize surface water leaving the Industrial Area 

and determine if D&D activities have impacted surface water. As discussed in Section 

5.0, there q e  seven major pathways by which surface water can exit the Industrial Area. 

These pathways will be monitored for releases using automated water sampling 

instruments, and results will be compared to available historical data. This activity will 

constitute one tier of the proposed monitoring program designed to identify potential 

releases resulting from D&D and other nonroutine activities. The following proposed 

actions have been identified for the surface water verification monitoring program: 



0 Surface water automated sampling stations and flow meters will be installed in six 

of the seven major drainage pathways that drain the Industrial Area. These 
Industrial Area outfall sampling stations will collect water samples that will be 

analyzed for the NPDES analyte list as well as other potential analytes that could 

be released from D&D activities. The sampling stations will also support the 

NPDES and Event-Related Monitoring programs as well as integrate into those 

monitoring programs’ hardware configurations. The stations will sample water 

exiting the Industrial Area. Samples will be collected when predetermined 

increases in stream stage are measured or when surf& flow is detected in 

typically dry drainages. 

0 The four to six culverts leaving the south side of the Industrial Area will be 

equipped with automated sampling equipment and flow meters. These stations 

will be incorporated into the previously cited surface water monitoring program. 

0 A program will be developed to incorporate the automated sampling stations into 

existing programs to ensure that samples are handled in a uniform manner. 

0 Baseline concentrations and control limits will be established for the NFDES 

analyte list using availabIe historical data. Baseline concentrations of COPCs will 

be determined using the methods discussed in Section 9.4. COPC concentrations 

will be compared with statistical warning limits. 

0 The Industrial Area outfall sampling stations will be equipped with flow meters 

and radiotelemetry capabilities. The flow meter is necessary to measure flow in 

the drainage. Predetermined increases in stage will initiate the automated 

sampler. The radiotelemetry equipment will notify personnel that a sample is 

being collected and will need to be retrieved from the sampler. The real-time 

network will not be staffed continuously; however, based on the preprogrammed 
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response described in Section 9.5, the appropriate personnel will be notified 

within the appropriate time constraints. 

These proposed actions represent the fust tier of the monitoring program at the Industrial 

Area fencelhe. The monitoring will operate continuously as long as D&D activities are 

being performed. 

5.7.2 Subbasin Monitoring and Sampling 

Twenty-eight subbasins in the Industrial Area comprise the Seven drainage pathways. 

The second tier of the proposed monitoring program consists of monitoring at the outlet 

of the subbasins where D&D activities are located. This tier presents a more detailed 

monitoring approach to identify potential releases. COPC lists will be compiled for each 

subbasin using the screening methodology described in Section 9.3. Subbasin monitoring 

stations will include flow measuring devices, pH and electrical conductivity sensors, 

automated samplers, and radiotelemetry hardware. 

The objective of the subbasin program is to use water quality parameters @H and 

electrical conductivity) as indicator parameters. These two water quality parameters will 

be measured using the radiotelemetry system to provide real-time data. Samples will be 

collected when these indicator parameters fall outside of predetermined warning limits. 

To ensure the adequacy of the real-time monitoring for detecting potential releases from 

D&D activities, random grab samples will also be collected to verify that the indicator 

parameter monitoring is performing as intended. 

The subbasin monitoring stations will be installed at the outfalls of subbasins where D&D 

activities are being performed. Runoff volume will be considered to identify appropriate 

station location. To retrieve proper sample volumes, the subbasin COPC list will be 

reviewed to determine necessary sample quantities. Historical information will also be 
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used to determine if the subbasin will produce adequate volume during typical 
precipitation events. If the subbasin area is not large enough to provide adequate sample 

volumes, the station may be installed further downstream to incorporate more than one 

subbasin. 

As previously discussed, placement of the monitoring stations is important to the quality 
of the monitoring program. Some subbasins may currently have historical information 

available as a result of former monitoring and sampling programs. Available information 

will be compiled to prepare a baseline data set. 

The following proposed actions will be incorporated into this second tier of the D&D 
monitoring: 

0 Subbasins with scheduled D&D activities will be identified.. COPC lists will be 
developed for each subbasin using available historical data, including building 

inventories and other sources. 

. 

a An evaluation WiII be made to compare existing monitoring locations with 

subbasin outfalls to determine which subbasins have usable historical data for 

compilation of baseline data sets. 

0 Subbasin monitoring station locations will be determined. The locations will be 

based on the ability of the subbasin to produce adequate volumes for sample 

analysis. Volume considerations will include (1) area of the subbasin and (2) 

infiltration within the subbasin. Historical searches will include rainfall studies, 

stormwater management plans, drainage plans, and other information. 

0 The monitoring stations will serve four primary functions: (1) real-time 

monitoring for pH and electrical conductivity of all water flowing out of the 
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subbasin, (2) collecting water samples using automated samplers, (3) measuring 

flows leaving the subbasin, and (4) transmitting real-time monitoring data and 

notification of sample collections through the existing radiotelemetry network. 

0 Stations wil l  be installed up to 18 months in advance of the onset of related D&D 
activities to collect baseline data for pH and conductivity. Automated samplers 

may also be installed 18 months in advance to collect baseline data for COPCs 

that are not available through historical searches. 

5.7.3, Seeps and Springs 

Seeps have been previously identified and observed to discharge water into surface water 

locations in the Industrial Area. The origin of the seeps is assumed to be primarily from 

two main sources: (1) groundwater and (2) incidental/foundation waters (foundation/ 
footing drains and roof drains possibly entering foundation drains). Seeps within 

subbasins where D&D activities are being performed comprise the third tier of the 

proposed verification monitoring program. 

These seeps represent a potential contaminant pathway from the Industrial Area. After 

evaluation of historical water quality data, a monitoring program may be established in 

the Industrial Area to detect and investigate sources of contamination detected in the 

seeps if analytical results indicate that the seeps truly represent a potential contaminant 
migration pathway. 

There has been considerable sampling and analysis of seeps in the Industrial Area within 

the past three years. The seeps flow intermittently and predominantly during spring high 

groundwater conditions or immediately after storm events. The review of historical data 

is important to delineate areas for routine monitoring to detect potential contamination 

leaving the Industrial Area. 
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. *  
The following actions are proposed for monitoring seeps and springs within the Industrial 

Area: 

e 

e 

e 

Existing seep data will be reviewed. Verified analytical data from previous seep 

monitoring will be extracted from the RFEDS data base and reviewed. Data will 

be technically reviewed to determine chemical concentrations and areas of 
potential contaminant sources. Data will be reviewed to evaluate COPC 
concentrations, groundwater baseline data, and background concentrations. 

Potential sources of contamination in seeps will be investigated. Seep data will 

be reviewed extensively to aid in investigating potential source a r a .  Potential 

contaminant source areas could be Individual Hazardous Substance Sites, a 

leaking sanitary sewer system, foundation drains influenced by UBC, or other 
sources. 

Analytical data gaps for seeps may be discovered from the review of existing data 
and additional sampling may be necessary. In this case, confirmation monitoring 

of seeps suspected of issuing contaminated water may be performed. In addition, 

there may have been physical (building/topographical changes) or chemical 

changes (trend analysis) in the seep area that could warrant confirmation 
sampling. 

A seep monitoring program within the Industrial Area may be developed and 

implemented. Based on the historical data evaluation results, seep locations and 
frequency of monitoring may be identified in a work plan and implemented in the 

Industrial Area. Locations for monitoring will be based on factors such as seep 

water constituent concentrations relative to background surface water 

concentrations and historical information. 
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Mitigative mmures wil l  be proposed to eliminate seep sources and discharges 

from the Industrial Area. Based on the results from the investigation of potential 

sources of contamination in seeps, if required, mitigative measures will be 
evaluated to eliminate contaminant sources from entering seeps and discharging 

outside the Industrial Area. 

These proposed actions complete the third and final tier of D&D verification monitoring. 

This final tier constitutes verification monitoring for D&D activities and presents an 
opportunity to conduct environmental monitoring in a manner sufficient to ensure that 
potential releases to the environment from D&D activities or other nonroutine activities 
are identified. 
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APPENDlx 5.1 

INDUSTRIAL AREA IM/IRA/DD 

SUMMARY OF CURRENT SURFACE'WATER MONITORING ACTIVITIES 

a 

e 



. -  . 

(intentionally blank) 



1 .. 

ANALYTES 

Nitrate 

Flow 

vH 
e 

FREQUENCY 

daily during discharae 

daily durine discharee 

daily during discharee 

A ndix 5.1 
Table A. Summary of dk? ESIFFCA CompIiance Sampling 

Pond B-3 

LOCATION 

Pond A-3 

, 5-Day Biological Oxygen Demand (BODS) once ver week 

once ver week 

, Nitrate once Der week 
Total Suspended Solids Trss) 

Total Residual Chlorine (TRO daily 

Flow daily 

~~ ~~ - 
Whole Effluent Toxicitv 0 

Nonvolatile Suspended Solids W S S )  

Total Chromium 

Flow 

Pond A 4  quarterly during discharge 

daily during discharge 

monthly during discharge 

daily during discharne 

Pond B-5 
~ _ _ _ _ _ _ _ ~  

. Whole Effluent Toxicitv 0 

, Total Chromium 

quarterly during discharge 

monthIv durina discharge 

Flow daily during discharge 

Pond C-2 

I .  

Whole Effluent Toxicity 0 
Flow daily during discharge 

quarterly during discharae 



. . .. 

Pond B-5 Weld Parameters daily during discharm 

Pond C-2 Total Suspended Solidflotal Dissolved Solids daily during discharge 

Weld Parameters daily during discharm 

Ponds A 4  
E-5 m d  C-2 

TSS, TDS, Anions. Nitrate. Alkalinib' 

csrosS dubaheta Colorado Department of 

Total Radionuclides (pu. U. Am. etc.) 

Semivolatile Organic Analvtes (Method 625) 

Volatile Organic Analytes Method 502.2) 

'Pesticides (Method 608) '=predischarge only 
Xerbicides (Method 615) 

Triazine Herbicides 

Total and Dissolved Metals (TALCLp) 

predischarge splits with 

Health (CDH), and weekly 

splits with CDH during 

, discharge 

Buildin 124 
Raw d t e r  

Plutonium, Uranium, Americium monthly composite 

. . _. . .- . . . . . . . 

.. 



. _ .  

WWTP 
Effluent 

' b  

A p p e ~ a h  5.1 ; 
Table C. Summary of Operahod Momtorh~~z for DOE Orders 

LOCATION ANALYTES I FREQUENCY 
I I 

Gross alpha/beta daily 

Nitrate six times Der week 

Pond C-2 
I I 

I 

I Plutonium, Uranium, Americium weekly, four weeks before discharge 

Pond C-1 , & O S S d D h a l b e t a  daily 
Flow daily - 

, Tritium weekly 

Plutonium, Uranium, Americium weekly comuosites 

Field Parameters (DH. conductivity. etc.) daily 

750/904 
Runoff 
Pad 

itation events/two times a 

Total Dissolved Solids during precipitation events/quarterly 

II I Tritium I during precipitation eventdquarterly 

, 

A'dapud from EG&G (1993b). RFP Surjoce-Wur and scdimou Mdloring Progrum Summa?y. January 1993. 

(* kkpauh;nu.sc.rbl w1m 



Toul Radioouclidu 
-Pu. u, Am 
-Gmu Alpha 
Grou Beta 

-Tritium (only at 
GSlI.  GS12, ud 

GS13) 

WatelcQwlity 
Rnmeten 

-Alkalinity 
€onductivicy 
-ns, TDS 

Nitnte/Nititc-N 
-TouI P 

-*OM 

4 Liten 

1 Liter f o r d  
corutirucnrr 

500 ml 

VOCi (Manually 120 mL 3x40 mL Cool to G h u  VOA Vial 
collcsctd) 4 dcgrccr C 

HCItoppH < 2 

P4cider lPCL 1 Liter 350 mL Cool lo Amber G I ~ M  
(Mawlly 4 dcgreer C 
COlleCrcd) 

G1.u VOA 
V i 1  

505 

Appendix 5,l 
Table D. Sample Volume, Container, and Preservation Requirements for 
Analytes in the Event-Related Surface Water Monitoring Program 

100mL Nitic Acid to 
pH < 2 

Polyeth y leae 

100 mL Nitric Acid to 
pH < 2 

Polycdlylene CLP & 
SWS46 

ICPAES & 
G F M  

4 Lien Nitric Acid to 
pH < 2 

GRRASP 

I Lirer plus Cool to 
4 dcgreu C 

Polyedlylcnc 300.0 
310.1 
120.1 

160.1.160.2 
353.1 

500 ml Polycdlylenc 365 

Notes: 

This lnitial Parameter list will be revised after consultation with DOE. 
analytical methods will be refined to meet the needs of planned interpretive studies. 

The d y t e  list and 

Frequency of samples: s e a s ~ ~ l l y ;  approximately four times per year 

, 



6.0 AIRMONITORING 

Air quality monitoring Within the plant boundaries has been ongoing since the 1950s. 
protection of the environment and the health and safely of the public. Effluent and 

ambient air measurements of radioactive and particulate concentrations are performed in 

and near the research and production areas. The RFP monitoring program includes real- 

time screening, biweekly filter collection and screening, and a monthly filter composite 

analysis of radiological particle concentrations in effluent air. In addition, air effluent 

emissions from plant operations are continually measured or calculated at representative 
locations in the Industrial Area. Although many processes within the buildings have 
ceased, materials and contaminants of interedt remain within and surrounding the 

Industrial Area facilities. Ambient air in and around RFP is also continuously sampled 

for particulates, including radioactive isotopes. All existing and recently proposed air 

quality and meteorology monitoring and effluent emissions characterization programs, 

emphasizing Industrial Area activities and contaminants, will be summarized and 

evaluated for incorporation into the verification monitoring program. The information 
presented in the following sections is current as of January 1994. 

6.1 APPROACH 

- _  

The RFP air quality and meteorological monitoring-program was evaluated uy reviewing 

existing plans, reports, and documents that (1) summarize ongoing and historical 

monitoring, (2) describe dispersion and dose modeling, (3) summarize effluent emissions 

data, (4) evaluate existing monitoring and reporting programs, and (5) recommend 

revisions for these programs. The description of existing air monitoring programs 
provided in this document was summarized from previously published RFP documents 

and personal communications with air quality program personnel. This evaluation 

considered the ability of the current air monitoring program to detect potential 
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contaminant releases before and during D&D. Criteria considered important to the 
program include target con taminants, sampler design and location, and sampling 
procedures. The list of potential con taminants of concern for the air pathway included 

in the Plan for the Prevention of Contaminan! Dispersion (PPCD) (DOE 1991a) was used 
to determine which constituents may need to be monitored (Appendix 3.2). This list was 
selezted because (1) a COPC list for the IMmUVDD has not been formally approved and 

(2) the PPCD list was a reasonable alternative to considering a list of all potential 

constituents drawn from RFP inventories. 

Ambient air quality and effluent emissions monitoring are discussed in Section 6.2. 

Meteorological monitoring is discussed in Section 6.2.6. Air dispersion modeling results 
are included in Section 6.3; pathways analysis is found in Section 6.4. The data gaps 

and proposed actions identified during this evaluation are included in Sections 6.5 and 
6.7. An evaluation of air monitoring alternatives is summarized in Section 6.6. 

6.2 EXISTING PROGRAMS 

At RFP, emphasis is placed on continuous &r monitoring programs for radiological stack 
effluent emissions, gaseous radiological effluent emissions, and radioactive and 
nonradioactive particulates in ambient air. These programs were designed to collect data 
for the entire facility. Potential radioactive air pollutant emissions include plutonium, 

americium, uranium, and tritium. Nonradioactive air pollutants potentially emitted and 
monitored at the plant are beryllium, oxides of nitrogen NO,, TSP, and particulate matter 
less than 10 microns in diameter (PM-IO). Chemicals of c o n e r n  that could be emitted 
from past and current plant. Operations are carbon tetrachloride, Freon 113, hydrogen 

fluoride, nitric acid, phosphoric acid, sulfuric acid, and l,l,l-trkhloroethane. The 
primary types of emission sources are stacks, vents, tanks, ponds, landfills, and other 

diffuse sources. 



Because production operations at RFT have stopped and the mission has changed, some 
associated emissions have been reduced or eliminated entirely; however, potential air 
emissions are st i l l  being controlled. AU former production and research facilities at RFP 
are equipped with ventilatiodfiltration exhaust systems for effluent emissions control. 

Both radioactive and nonradioactive particles are contained by glove box and multiple 

banks of high efficiency particulate air (HEPA) filters (filter plenum systems). Particles 

are removed from the air effluent stream by these HEPA filters. Other controls at RFP 

include cyclones, baghouses, and electrostatic precipitators. Acids and other chemical 

emissions are controlled by scrubbers and c h a r d  filters; efficient low oxygen burners 

for gas-fired steam generation are used to reduce NO; emissions. 

The RFP air quality programs are administered by the Air Quality Division (AQD) 

within the Environmental Protection Management (EPM) Department, and the 

Emergency Preparedness Offsite Systems (EPOS) branch of the Health and Safety 
Department. Additional ambient air quality monitoring is performed by CDH to verify 

site monitoring. 

Several documents have been prepared that summarize existing monitoring programs at 

RFP and that make recommendations for additional sampling locations and procedures. 

The Final Environmental Monitoring Plan (EG&G 1992a) provides a history of air 
sampling at the plant, a detailed description of the sampling and monitoring programs, 

quality assurance (QA) procedures for the air monitoring program, and plans and 
recommendations for program improvements. Other resources that were critical to this 

evaluation were (1) assess me^ and Integration of Radioactive Ambient Air Monitoring 

at Rocky Flats Plant (EG&G 1!393a), (2) Rocky Flats Plan! Air Quality Management 

Plan (AQMP) (EG&G 1992b), and (3) Rocky Flats Plum Radionuclide Air EDuent 

Emissions Monitoring Program Plan (EG&G 1993b). The first two documents provide 

detailed recommendations for monitoring enhancements needed to characterize existing 

conditions in anticipation of RFP remedial activities and to comply with regulatory 



requirements. The third plan provides a description of RFP radionuclide air effluent 

emissions monito&g in compliance with National Emissions Standards for Hazardous 

Air Pollutants (NESHAP) requhments and the associated QA program. Additional 

documents that contain information useful to this evaluation are listed below. References 

are provided at the end of this section. 

0 Plan for Prevention of Gmtm'nui~ Dispersion @OE 1991a); 

Rocky Flats Plant Site Environmentd Report, January nrough December 1992 

(EG&G 1993~); and 

0 Environmental Monitoring P h  @G&G 1992a). 

The FZFP air monitoring system consists of four subprograms: radiological effluent 
emissions, nonradiological effluent emissions, radiological ambient monitoring, and 

nonradiological ambient monitoring. RFP meteorological monitoring, weather 

forecasting, and air dispersion modeling are also components of the air monitoring 

program. Operating procedures, calibration, maintenance, and analytical procedures for 

air monitoring systems at FZFP are documented in RFP Air Quality Sampling Standard 
Operating Procedures. 

6.2.1 Radiological Fmiccioas Monitoring 

RFP continuously monitors and samples radionuclide air effluent emissions as required 

by DOE Order 5400.1 and EPA 40 CFR 61, Subpart H. Subpart H establishes the limit 

for the effective dose equivalent (EDE) of 10 millirem per year (mremlyr) to any 

member of the public from air emissions of radioactive materials from RFP. Both 
requirements mandate continuous monitoring of radionuclide air emissions at all release 

points that have uncontrolled potential of discharging radionuclides into the air in 

( ~ 0  b: \vp\ l l . tn \ im- in \ph.6  OBllJl5U 6-4 R . X y C k d  
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quantities that could result in an EDE greater than 0.1 mredyr. However, effluent 

discharged from RFP buildings is filtered using HEPA filter plenums, and discharges are 

controlled. Controlled discharges from an emission point require only periodic 
conmation of low emissions through monitoring data or emission calculation. As of 

January 1994,54 ducts and vents have potential doses that are less than 0.1 mrem/year, 

requiring only periodic conhation of low effluent emissions at these locations @G&G 
1993b). 

Although the fabrication and recovery operations have ceased, these facilities are sti l l  

equipped with functioning ventilatiodfiltration exhaust systems for particulate control. 

Building air is fl&red with several stages of HEPA filters before being discharged into 
the outside atmosphere. Generally, two stages are used to filter air from uranium 

processes, and four stages are used in plutonium processing areas. The HEPA filters are 
individually bench tested and Certified to be no less than 99.97 percent efficient for a 

nominal 0.3 pm particle size. Filters are test& for leaks after installation into a fdter 
plenum (EG&G 1993b). 

There are currently 133 emissions samplers in 63 air exhaust ducts located within 17 

buildings. The samplers are located downstream of the HEPA filter plenum. Particulate 

samples from each exhaust system are composited into monthly samples for specific 

laboratory analysis of the plutonium, americium, and uranium isotopes following total 

long-lived alpha (TLLA) and total long-lived beta (TLLB) activity screening. These 

samples are also used for beryllium analyses. 

6.2.1.1 Selective AlDha Air Monitors 

Protection of the environment, the public, and workers from impacts due to the air 

pathway involves a three-tier approach composed of SAAMs, TLLA, and TLLB particle 

screening of routine air duct effluent emission sample filters, and radiochemical analysis 

6-5 Rccyckd 
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of individual isotopes collected from air duct effluent emission samples. This approach 

balances both sensitivity of detection and timeliness of response for each tier. 

Thuty-nine SAAMs in the building notification program measure alpha activity in air 
effluent ducts at RFP and provide real-time notifications. The primary function of the 

S A A M s  is to provide early warning to plant personnel that an alpha release may have 
occurred. S A W S  initiate visible and audible alarms if the alpha particle activity in the 

effluent ak reaches the plant's internal operating alert levels. These in-stack monitors 
are positioned downstream of HEPA filter plenums and are set to detect plutonium- 
239/240. S w s  are not designed to provide quantitative measurements of routine 

plutonium concentrations in air effluent, and no data record is maintained for continuous 

detected count rates. They are the least sensitive, but most timely, of the three tiers of 

the effluent monitoring program (EG&G 1989). SAAMs are connected to a system in 

the radiation monitoring offices and. selected utilities offices that provides remote alarm, 
readout, and recording of real-time data when an alarm occurs. These offices are staffed 

24 hours a day, seven days a week. S U M  operations and any related QA functions are 
performed by Radiological Operations and are not the responsibility of the AQD. SAAM 
operations and QA functions are not intended to meet the monitoring and QA 
requirements of 40 CFR 61, Subpart H (EG&G 1993b). As previously stated, SAAMs 

are designed to warn personnel of potential alpha release. 

After personal protection equipment has been donned, the following steps are performed 
when a SAAM alarm indicating off-normal concentrations is activated: (1) the particulate 

Nter is changed and replaced in the affected unit, (2) the alpha detection instrument and 

alarm are checked for validity, (3) the appropriate P P  staff are notified, and (4) the 

SAAM particulate filter is analyzed for specific radionuclide isotopes. These procedures 

are detailed in ROI-5.07, Response to Effluent SAAM Alarm, an RFP standard operation 

procedure (EG&G 1993b). 

oBmm 6-6 , Recycled 
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Tiers two and three involve particulate monitoring of filters collected from the 133 in- 

stack samplers. Currently, particulate emission samplers extract samples in either a 

subisolcinetic or supensokinetic manner. After extensive comparisons between Rocky 
Flats sampling methodology and EPA methodology, with EPA concurrence, all samplers 

wil l  be adjusted to operate at a subisokinetic rate of extraction (Le., in a manner where 

the linear velocity of the gas entering the sample nozzle is less than that'of the 

undisturbed gas stream at the sample point). This method tends to bias toward the excess 
collection of large particles (greater than 5 microns) and yields a measured concentration 
of particles greater than the actual concentration in the duct effluent (EG&G 1993b). 

The second tier of duct effluent monitoring involves TLLA and TLLB radioactivity 

screening of routine particulate samples. Sample filters from continuous routine air 

sampling of effluents are normally collected twice a week and screened for TLLA and 

TLLB. Alpha radiation is the principal radiation associated with RFP air effluents. 

However, naturally occurring, short-lived radionuclides, such as radon decay products, 

also give off alpha radiation and can contribute to the total alpha activity measured. This 

contribution can be quantified by taking a count of the samples 24 to 48 hours after 

collection to allow for the decay of this short-lived radioactivity. The concentration of 

long-lived alpha emitters is indicative of effluent quality and overall performance of the 

HEPA filtration system. 

TLLA screening is more sensitive than the SAAMs, but can require a minimum of three 

days for results to become available. Preparation, collection, and disposition of 
particulate filters follow RFP air quality sampling, standard operation procedure 4-C83- 
ENV-AQ.03, Effluent Air Radioparticulate Sample Collection. If a sample exceeds the 
RFP internal emissions action limit of 0.02 picocuries per cubic meter @Ci/m3), an 
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investigation is initiated to determine the cause of the off-normal concentration and to 

evaluate the need for corrective action @G&G 1993b). 

TLLB screening provides verification that no significant beta radionuclide emissions are 
Occuning. If a sample concentration exceeds the.RFP internal emissions action limit of 

0.1 pCi/m3, an investigation is initiated to determine the cause of the off-normal 

concentration and to evaluate the need for corrective action. 

The third tier of the duct effluent evaluation program consists of cornpositing the 
screened samples on a monthly basis and analyzing the composite sample by 
radiochemical analysis. The radiochemical analysis is the most sensitive measurement 

available for determining extremely low levels of radioactive isotopes that might be 
present in duct effluents under routine operations. Because of the cost and time required 

for sample analysis and because the amount of radioactive material collected on the 
biweekly sample filter is normally below the detection limit of the radiochemical method, 
a monthly composite sample is used for analysis rather than the individual biweekly 

samples. The andysis is time-intensive and is completed approximately six weeks 

following cornpositing . The radiochemical analysis of routine effluent monitoring 

samples is completed for the following radioisotopes: plutonium-238, plutonium-239/240, 

uranium-233/234, uranium-238, and americium-24 1. All of these isotopes are listed as 
COPCs in the Plan for Prevem'on of Conranaim Dispersion (DOE 1991a) list for air 

(Appendix 3.2). The analysis does not differentiate plutonium-239 from plutonium-240, 

nor does it differentiate uranium-233 from uranium-234. The procedures followed for 

these analyses are listed in Table 4-2 of the Rocky Flats Plant Radiorurcli& Air Enuent 

Emissions Monitoring Program Plan (EG&G 1993b). Effluent monitoring data are 

reported in RFP's Monthly Environmental Monitoring Report (EG&G 1994a), which 
provides a forum for exchanging and discussing data with public and regulatory 
representatives. Annual averages are included in the Rocky Flats Plant Site 

Environmental Repon, January through December 1992 (EG&G 1993~). 

6-8 



D€hFI' FINAL 

6.2.1.3 Gas Mo nitoring 

Tritium is the only gaseous radioactive emission material that is routinely monitored at 
RFP. Although tritiu,m is typically not generated at RFP, a material shipment was 

received from another facility in 1973 that, unknown to RFP personnel, was 

contaminated with this material at another facility. Tritium monitoring was initiated in 
response to this incident. The monitoring system is designed to detect and quantify 

potential tritium emissions. Tritium is included in the Plan for Prevention of 
Contm'nant Dispersion (DOE 1991a) list for air (Appendix 3.2). 

Tritium is monitored at six locations through the collection of tritium in water-filled 
bubbler impingers located in building effluent systems. Samples are drawn continuously 

and collected three times per week. Laboratory analyses are conducted on each 

subperiod sample using liquid scintillation counting of the low energy electrons released 

from the decay of tritium. The analysis for tritium follows procedure L-7102, 

Preparation of Effluent Samples for Tritium Analysis (EG&G 1992~). 

Before 1989, approximately 23 locations were sampled routinely for tritium. Much of 

this monitoring was for residual contamination resulting from the 1973 tritium incident. 

Currently, six air effluent ducts are sampled. The number of sample locations was 
reduced to six as residual contamination levels were reduced to background or near 

background levels. Preparation, collection, and disposition of the tritium impinger 

sample follows procedure 4-C97-ENV-AQ.01, Rocky Flus Plant Radionuclide Air 

Efluent Emissions Monitoring Program Plan (EG&G 1993b). 

6.2.2 Nonradiological Emissions Monitoring 

Nonradiological emissions monitoring for beryllium is performed at RFP and is described 

in the following section. VOC emissions are discussed below and in Section 6.2.7. 

6-9 Rccyckd 
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characterization, appropriate stack monitoring will be implemented for new sources 

having the potential to emit measurable levels of beryllium. 
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6.2.2.1 Bervllium 

Beryllium is the only nonradiological particulate emission from stationary sources 

monitored at RFP. Sixty-three filters from stack samplers are continuously sampled for 

beryllium emissions. Samples are collected from the Same filters used for radiological 
analyses (Section 6.2.1.2). The emission standard for beryllium is a concentration less 
than 10 grams in a 24-hour period. The total quantity of beryllium discharged from RFP 
ventilation exhaust systems in 1992 was 3.399 grams (EG&G 1993~). Beryllium is a 
COPC on the P h  for Prevenfz’on ofcOntmninant Dispersion (DOE 1991a) list for air 
(Appendix 3.2). 

I2FF”s current approach for analyzing monthly continuous composite samples for 
beryllium is more sensitive than the method specified in Colorado Air Quality Control 
Regulation No. 8; however the approach is inconsistent with Regulation No. 8. 

Regulation No. 8 does not require continuous sampling and recommends averaging short- 

term detected concentrations to calculate emissions for a 24-hour period. RFP beryllium 
monitoring is performed continuously so that averaging for a 24-hour concentration is not 

necessary. However, because RFP methods are not identical to state methods, the Air 

Pollution Control Division of CDH requested that RFP conduct one-time beryllium 

source tests in the five main beryllium effluent ducts in Buildings 444, 447, and 865 or 

on the effluent of a new applicable source of beryllium emissions. Because there has 

been a change in the mission at RFP, former beryllium operations are not expected to 
restart, and the source tests will not be scheduled. The potential for beryllium emissions 
is still present; however, during building cleanup operations or as part of the facility 
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6-2.2.2 Volatile Omam 'c ComDound buss ions 

VOC emissions in building effluent are not currently monitored by EG&G at RFP. 

However, VOC emissions are estimated from chemical inventories and quantities used, 

and these emissions are reported in the Air Pollution Emission Notices (APENs). 
APENs are discussed in Section 6.2.7. The RFP Waste Technical Support Group 

monitors VOC concentrations at appropriate tanks and piping for RCRA permit 
compliance. 

The Industrial Area includes the following VOC sources: 

e 

building stacks and ventilation systems from VOC process and storage areas; 

outdoor solvent and fuel tanks; 

. 

e painting operations; 
e maintenance operations; 
e 

e 

e 

treatment, storage, and disposal facilities; 

vehicle emissions and other combustion sources; and 

volatilization from surface soils and sediments. 

A VOC emission study completed at FEP is described in Section 6.3. VOCs are listed 

as potential air contaminants in the Plan for Prevem'on of Confmiinanf Dispersion (DOE 
1991a) list for air (Appendix 3.2). 

6.2-3 Radiological Ambient Air Monitoring Programs 

The integrated Radiological Ambient Air Monitoring Program (RAAMP) includes general 

RFP and the OU-specific special air quality monitoring programs; the samplers are 

similar but the rationales for sampler location and use differ between the programs. 



The CDH Radiation Control Division Surveillance Program monitors ambient air 
concentrations of long-lived gross alpha and gross beta radioactivity, as well as 
plutonium-239/240, uranium, and americium-241 in suspended particulate material. 

These measurements are made on samples collected from 13 samplers numbered D1-1 1, 
D13, and E-1, as shown in Figures 6-1 and 6-2. Analytical results are summarized in 

the CDH Environmental Surveillance Report distributed at the Monthly Environmental 

Monitoring Information Exchange Meetings. 

6.2.3.1 m m m  ' M ' r i n  

The objectives of the RAAMP samplers are to monitor the dispersion of airborne 
radioactive materials from RFP into the surrounding environment and communities and 

to establish baseline concentrations, as required by DOE Order 5400.1. Data collected 
are used to determine public inhalation dose and are compared with the DOE standard 

for exposure for all pathways from routine plant operations. Forty-seven locations at 

RFP and n&y communities are sampled continuously. The Industrial Area is 
monitored using 22 samplers; 14 samplers are located on the plant perimeter, and 11 are 

located in the communities. Nineteen of the Industrial Area samplers are located within 
or at the Industrial Area fenceline. The remaining Industrial Area samplers are located 

less than 1 mile from the Industrid Area fence. Perimeter samplers are located between 
2 and 4 miles from the plant's center. 

RFP and CDH perimeter and Industrial Area samplers are shown in Figures 6 1  and 6-2. 

These figures show existing and proposed RAAMP sampler locations. RAAMP samplers 

are designated with an S (existing sampling location), N (new sitellocation), or C (sites 

with mlocated samplers) followed by a number. The CDH sampler locations are 
designated with an X (perimeter sites with multiple parameter sensors), D (standard 

high-volume samplers for collection of radiological particulates), or E (elevated 
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multilevel platforms collecting radiological particulates) followed by a number and are 

instrumented with radionuclide samplers. 

RFP samplers collect air particulates on 20- by 25-centimeter fiberglass Nters. 

Manufacturer's test specifications rate this filter medium to be 99.97 percent efficient for 

relevant particle sizes under conditions typically encountered in routine ambient air 

sampling. Filters are collected from the samplers biweekly, composited by location, and 

analyzed monthly for isotopic analysis at the RFP laboratory. All filters are analyzed for 

plutonium-239/240 (EG&G '1993~). 

EG&G is currently upgrading the sampler network and is replacing existing RAAMP 

samplers with RFP-designed and commercially constructed high-volume samplers. The 

Assessment and Integration of Radioactive Ambient Air Monitoring a! Rocky Flats Plant 

document (EG&G 1993a) details planned revisions to the ambient air monitoring program 

including sampler design, location, and rationale for recommendations. Some RAAMP 

sampler locations will change, and the entire RAAMP sampler numbering system will 

be updated. Figures 6-1 and 6-2 present selected proposed locations for RAAMP 

samplers, existing sampling sites, and locations that will have co-Iocated existing and new 

samplers. Locations may be revised based on the minor revisions to the Assessment and 

Integration of Radioactive Ambient Air Monitoring a! Rocky Flats Plant &G&G 1993a) 

or funding may change the number and/or location of samplers that are ultimately 

installed. Table 6-1 lists the existing and proposed RAAMP network sampler numbers. 

Community Radiation Monitorine Program. The RFP Community Radiation Monitoring 

Program (ComRad) is a cooperative effort of the DOE, EG&G Rocky Flats, Inc., and 

the communities surrounding RFP. ComRad involves citizen-operated environmental air 

surveillance stations (EG&G 1992b). The citizen operators are technically trained 
members of the teaching community. One ComRad station is located in each of the cities 

of Broomfield, Arvada, Westminster, Northglenn, and Thornton. Each ComRad e 
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TABLE 6 1  
Industrial Area IM/IRA/DD 

RAAMP Sampler Numbering System 

1994 

Easi of Bldg. 778 (SW edge of Solar Pond 207A) s-01 

S M  

s43 

s-04 

S-06 

s-07 

S49 

s-10 

s-12 

S-16 

s-19 

s-21 

S-23 

S-25 

s-3 1 

S-32 

s-34 

S-36 
* 

~~ 

East of Bldg. 549 s-102 
~ 

S-103 North of Bldgs. 37M374 on perimeter d 

North of Solar Pond 207C on perimeter d s-104 

$106 East of WpSfewILtet treatmat plant (co-located with SM)6) 

S-107 South of east gate guard shack (co-located with Sa7) .. . 

s-109 0.1 mile south of east guard shack (co-located with S-) 

Halfway between 'Bldg. 881 and east gate guard shack (SW of 904 pad) s-I10 

s-I12 

S-I16 

NE comer of Cedar Ave. and 7th Street (RFP) 

West of Bldg. 371 (outside of Protected Area) 

Intersection of Central and 903 asphalt road 

Intersection of the A ponds 8cces8 road and perimeter road s-121 

s-I23 SW of 904 pad, on the buffer zone road 

Betwaar Solar Ponds 207A and 207B (moved one pole south) s-125 

NE corner of Highway 93, 1.3 miles north of S-131 

East of buffer zone, inside gate P-15, west side of Indiana St. 

S-131 

S- 132 

S- 134 One pole west of CDH Air Sampling Station on south side of Hwy. ,128 

S- 136 East of buffer zone, inside gate P-15, west side of Indiana St. 

6-18 



' TABLE 61 
Industrial Area IM/IRA/DD 

RAAMP Sampler Numbering System 

DRAFT 

S-137 NW comer of intersection of Indiana St. and east access road s-37 

C-04 
~~ 

S-138 West side of Indiana St., 0.8 mile south of east access road (co-located 

with S-038) 

s-140 Intersection of Indiana St. and Hwy. 72 

North side of Hwy. 72, 1.3 miles west of Indiana St. 

North side of Hwy. 72,2.9 miles west of Indiana St. 

Boulder, east of Curie Circle, across from Bldg. 25 in NIST complex 

Wagner station (south of 96th on Alkire) 

SW comer of the intersection of 100th Ave. and Simms 

SE of the Wind Site, across access road 

South of the metborologid tower west of plant site 

South of the 400 buildings in the Woman Creek drainage (at temporary 

OU sampler 100 location) 

South of Bldg. 131 in the Woman Creek drainage (at temporary OU 

sampler 101 location) 

s-4 S-141 

s42 $142 

S-154 s-54 

S-58 S-158 
~ 

S-68 S-168 

s-20 1 ** N-01 
~ 

N-02 s-202 \ 

s-100 S-205 

s-204 s-101 

~~~ 

S-203 
~ 

0.25 mile west of T-130 trailer complex, north side of road (at 

temporary OU snmpler 102 location) 

s-102 

s-206 East of Pond C-2 (in buffer zone) 

West side of Indiana St. (across from nearest residence) N-07 S-207 

N-08 s-208 NE of Pond A 4  (in the buffer mne) 
~~ ~~ ~~ ~ 

North side of Hwy. 72, 0.4 mile east of Hwy. 93 N-09 s-209 

s-210 100 feet n o d  of 108th and Simms (west side of Simms) N-10 



TABLE 61 
Industrial Area IM/IRA/DD 

RAAMP Sampler Numbering System 

N-1 1 

c41 

C-02 

c-03 

s-38 

DRAFT 

S-211 CDH sampling platform along east ~cces8 road (east edge of MSS 

216.3 [OU2]) 

s-006*** 

S-7 

East of WBStewBteT treatment plant (co-located with s-106) 

South of east gate guard shpck (co-located with S-107) 

0.1 mile south O f  east guard sback (co-locatbd with S-109) S409 

S438 West side of Indiana St.. 0.8 mile south of east of access road (co- 

located with S-138) 

NIST = National Institute of Standards and Technology 
* 
** 
*** 

100 = New samplers at existing locations 
200 = New samplers at new locations 
OOO = Existing samplers (co-locat+ with new samplers) 

sampling station is equipped with a RAAMP-type sampler, a gamma detector, a 

thermoluminescent dosimeter, and meteorological monitors. Analysis of the community 

high-volume air filters is performed by EPA Environmental Monitoring Sciences 

Laboratory in Las Vegas, Nevada. Analysis’previously had been performed at RFP by 

EG&G Rocky Flats, Inc. All reported ComRad data measurements are consistent with 

other regional offsite measurements that have been obtained in the past (CDH 1993a). 

ComRad results are published on a monthly basis and are available at Monthly 

Environmental Monitoring Information Exchange Meetings coordinated by CDH and 

RFP. 

6.2.3.2 Ol>e rable Unit-Swcific Air Oualitv Monitoring 

* The OU-specific air quality monitoring program was designed to comply with ambient 
environmental air sampling requirements in conjunction with remediation work plans at 



contaminated sites at the plant. The Plan for Prevention of Contamim Dispersion 

(DOE 1991a) and EG&G's Environmental Management Division Operating Procedures 
@G&G 1992c) describe requirements and procedures for suspended particulate 

monitoring. Environmental investigations will be conducted at 16 OUs. Monitoring 

program design will depend on planned activities, potential exposure pathways, and the 

contaminants of concern. The program wil l  be designed to monitor for worker protection 
and to measure concentrations leaving the work area. Any soil disturbance, such as 

monitoring well installation or test pit excavation, could result in release of material to 

the air medium. OU-specific human health eval&tions include characterization of 

contaminants, potential exposures, and potentially exposed populations to deergin-e what 

risks need to be reduced or eliminated and what exposures need to be prevented. 
- - 

The Assessment and Integration of Radioactive Ambient Air Monitoring at Rocky Flats 

PZanf @G&G 1993a) presents the investigation and recommendations necessary to 

implement the ambient particulate sampling program and to ensure proper coverage of 

all site activities. The intent of this program is to reduce the need to establish high- 

maintenance special samplers. 

The IAG (DOE 1991b) defines regulatory requirements for the OU-specific monitoring 

program. Four high-volume air samplers were operated at OU1 before and during 

remediation activities. Work at OU1, including operation of the samplers, ceased in 

September 1993. Special samplers have been installed at OU5 (station numbers S-100, 
S-101, and S-102, shown in Figures 6 1  and 6-2) and will operate through September 

1994. Special air monitoring has been proposed for OU3, but the system has not been 

established. Three ultrahigh volume sampler locations with operating flow volumes of 

I 500 to 600 cubic feet per minute are under consideration for this system. One 
meteorological monitoring station will be installed at OU3 to provide site-specific data 

for dispersion modeling and risk assessments applicable to OU3 and useful for the entire 

RFP. 

6-2 1 R a y c l d  



DRAFI'FINAL 

The current monitoring program includes high-volume ambient samplers that are operated 

continuously. Sampler filters are collected from all OUS sampling locations biweekly, 

composited monthly by location, and routinely analyzed for uranium-234, uranium-238, 

plutonium-239/240, and americium-24 1. 

In addition to air quality sampling, radioactive particle concentrations are estimated 
indirectly by continuous, real-time monitoring for respirable particle concentrations using 

instruments and dosimeters that are not part of the permanent, integrated ambient air 
sampling program. This sampling and concenthion estimation is performed for worker 

protection; however, this estimation is not performed routinely and has limited 

sensitivity. This monitoring is not performed for or by the RFP AQD. - 

6.2.4 Nomdiological Ambient Monitoring 

Ambient particulates are regulated by EPA and CDH under the Clean Air Act (CAA) and 

its amendments, as defined by the National Ambient Air Quality Standards (NAAQS) and 

Colorado Air Quality Control Commission Ambient Air Standards. Both TSP and PM- 

10 are monitored by RFP at one nonradiological particulate air sampling location. Two 

PM-10 and two TSP samplers are located at this one monitoring station. PM-10 replaced 

TSP as the EPA-designated reference method (40 CFR 50.6) for ambient particulate 
matter, but TSP sampling has been continued because the results have several 

applications. Sampling for a broad particulate size range serves the folIowing purposes: 
(1) internal management tool, (2) baseline data record, and (3) crosscomparisons with 

nonroutine, ambient radiological particulate sampling studies. 

The commercially available air samplers operate at a volumetric flow rate between 1.1 

and 1.7 cubic meters per minute, entraining particle sizes up to 50 microns in diameter 

on the filter surface of the TSP unit and respirable fractions less than 10 microns for the 

PM- 10 sampler. Samplers are operated on a standard statewide sampling schedule of one 



1 

day every sixth day. Siting for the samplers follows EPA Guidelines for Air Qual@ 

Monitoring Network Design and Imtmnt  Siting (EPA 1975). 

RFP procedure AP.09, Ambient TSP and PM-10 Air Particulate Sampling High-Volume 

Method, provides details on sampling methods for ambient particulates. This procedure 

follows guidelines established in the EPA Quality Assurance Handbook for Air Pollution 

Measuremenr @stems (EPA 1983). 

The CDH Air Pollution Control Division Surveillance Program maintains monitors that 
are instrumented to measure NO,, suspended particulate material (TSP and PM-lo), 

metals, and VOCs in air at RFP (locations labeled with a D, E, or X in Figures 6-1 and 

6-2). Nitrogen oxides are monitored at sampler X-3 only. RFP does not have a program 
to monitor VOC concentrations in ambient air. CDH maintains three ambient air 

monitoring stations east and northeast of the Industrial Area that monitor VOC 
concentrations (Figure 6-1). The CDH stations are identified with an "X" prefix. 

Samples are analyzed in the CDH laboratory using EPA Method TO-1. 'Analytical 
results are summarized in the CDH Environmental Surveillance Report distributed at the 

Monthly Environmental Monitoring Information Exchange Meetings. To date, only a 

limited number of VOC species have been detected at these sites, including compounds 

common to large urban areas. 

I 

6.2.5 Emergency Response 

The Rocky Flats Plant Emergency Plan (EPLAN) (EG&G 1993e) establishes the 
planning, preparedness, and response concepts for emergencies at the facility. Response 

meaSures provide protection for the health and safety of onsite personnel and the public, 

limit damage to facilities and equipment, minimize impact to onsite operations and 

security, and limit adverse impacts on the environment. The EPLAN also outlines the 

(wpl) b:\wpUlaAim-in\tia3.6 QIISIW 6-23 Rayclcd 
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interfaces and coordination with offsite federal, state, local, tribal, and private agencies, 
governments, and organizations regarding emergency response. 

The Rocky F l u  Planf Air Quality Management Plan (EG&G 1992b) summarizes the 

RFP emergency preparedness response capabilities and activities from an air quality 

programs perspective. A sibspecific dispersion model, the Terrain-Responsive 

Atmospheric Code (TRAC), was developed by RFP to predict plume path and impacts 
in a region of complex terrain and rapidly changing meteorology with sufficient accuracy 
to support protective action decisions by managers during emergency situations. The 

TRAC model is continuously operated by the Emergency Reparedness Offsite Programs 
group of the Safety, Safeguards, and Security Department and includes data inputs from 
numerous regional meteorology stations. The model supports a variety of missions 

including emergency response, emergency planning, risk assessment, hazards analysis, 

and DOE regulatory compliance. The Emergency Operations Center (EOC) has used a 

version of the "R4C model to produce more than 15,000 automatic plume projections. 
The model estimates plume path, concentration, and dose (EG&G 1992b). 

RFP also uses the DOE atmospheric release advisory capability (ARAC) model, which 
is a real-time emergency response system designed to assess the potential for field 

impacts of a radioactive material release to the air (typically beyond 30 miles). 

Meteorological data are assessed from the event site, with surrounding regional data 

obtained from the Air Force Global Weather Center. ARAC can be used to produce 

contour patterns showing the location and levels of surface contamination as well as the 

potential radiation dose to people in the area as a result of exposure to the radioactive 

release (EG&G 1992b). Nonemergency response dispersion models are discussed in 

Section 6.3. A nonradiological chemical module is planned as a 1995-1996 upgrade. 

RFP is implementing a Chemical Tracking and Control System (CTCS) to track all 

chemicals entering the plant site to support an air quality emissions inventory and 

impending requirements of the federal CAA Title V and the Emergency Planning and 
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Community Right-to-Know Act, Section 302, SARA Title III. This program, combined 

with the Waste and Environmental Management System (WEMS) (described in Section 
3.0), will provide a real-time chemical material balance and inventory for RIP. 

Inventory data will be housed in a Virtual Address Extension WAX) mainframe 

computer and will use an ORACLE relational database. The CTCS also provides on-line 

MSDS capability that can be used to provide timelyinformation to nearby communities 

and emergency response personnel in the event of an emergency. The CTCS will also 

be useful for emergency planning and preparedness, MENS submittals, and other 
environmental reports (EG&G 1992b): 

6.2.6 Meteorological Monitoring 

Both EPA and DOE require that representative meteorological data be used for dispersion 
modeling. Meteorological data have been collected at RFP since 1953, but high-quality 

data needed for air dispersion modeling were not collected before 1987. EPA considers 

a five-year database standard for adequate long-term assessment of air quality impacts 

at a given site (CDH 1993b). Data are collected on a 61-meter tower in the west buffer 

zone (Figure 6-1). Instrumentation is attached to the tower at 10 meters, 25 meters, and 

60 meters. The real-time data collected from the towers include horizontal wind speed 
and direction, vertical wind speed, ambient air temperature, dew point temperature, and 

solar radiation. Precipitation and atmospheric pressure are measured at ground level. 

A redundant, instrumented, 10-meter tower is located about 100 meters northeast of the 

The purpose of the site meteoroIogicaI monitoring program is to provide information for 

use in assessing the transport, diffusion, and deposition of emissions actually or 

potentially released into the atmosphere by plant operations. Meteorological data are also 

used to support the design of environmental monitoring networks for impact assessments, 

environmental surveillance activities, remediation activities, and emergency response 

(EG&G 1992a). 
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61-meter tower and provides a separate database. Horizontal and vertical wind speed, 

temperature, relative humidity, and precipitation are measured at the 10-meter tower. 
, 

Meteorological data are taken twice a second by data loggers and compiled into 15- 
minute intervals, 24 hours a day, seven days a week. Data logger units at the base of 

the 61-meter and 10-meter towers digitize incoming data, provide 15-minute averages of 

all  parameters, and store values in internal solid-state memory. The units also calculate 

parameter statistics such as average, standard deviation, and maximum and minimum 
values for each variable. The data loggers at both towers are connected via radio to the 
RFP Emergency Assessment Facility (EAF). The towers are inspected weekly and are 
inspected immediately if suspicious data are recorded. Tower instrumentation is 

calibrated every six months (EG&G 1992a). 

Computer programs are used to store meteorological data in the required format; check 
the validity of data; update, correct, or delete data; store validated data; and provide 

access to validated data. Each week a portion of data is randomly selected and compared 

to data from other meteorology stations in the metropolitan area. Computer programs 

have aIso been developed to generate descriptive statistics and wind frequency tables. 

Wind frequency statistics are used to create wind roses. Stability classes are compiled 
using vertical velocity data (EG&G 1992a). 

Two meteorologists work overlapping shifts and prepare forecasts four times a day 

during normal conditions and more frequently during severe or emergency conditions. 
Weather forecasting supports emergency response, plant health and safety, and plant 

operations. 

Future meteorological monitoring pIans include reinstrumenting the existing 6 1 -meter 

tower and the potential construction of a new 150-meter tower southeast of RFP at the 

mouth of the Woman Creek drainage to support remediation activities and emergency 
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response. A 10-meter tower will also be located within OU3 boundaries to support 

remedial investigation activities. A joint effort by CDH, Air Pollution Control Division 

(APCD), and RFP will reinstrument some of the CDH air stations for meteorological 

monitoring. A Doppler Acoustic sounder, capable of measuring winds, turbulence, and 

stability up to 1 km above the ground, is planned for installation in the buffer zone. 

These data will support regulatory modeling and emergency response (EG&G 1992b). 
%chase of a forecasting workstation, the Real-Time Environmental Applications Product 

(REAP), is under consideration. This system would provide detailed local and national 

weather information. 

6.2.7 Air Pollution Emission Notices 

\ 
APENs are required by Colorado Air Regulation No. 3 for all three potential sources of 

air pollutants (criteria, hazardous, toxic) resulting from construction or alteration of any 
facility, process, or activity from which air pollutants may be emitted. In addition, air 

emission permits are required for sources that have the potential for significant impact 

on air quality unless specifically exempted by law. A baseline emission survey was 

performed at RFP in 1990 and 1991 (EG&G 1992b). This survey identified sources that 
require APENs and air emission permit applications. A list of potential VOC sources 

in the Industrial Area was provided in Section 6.2.2. Approximately 240 individual 

APENs reports have been submitted to CDH since 1989. These documents include 
building and process descriptions, raw material usage and characterization, stack and 

venting information, and air pollutant types and quantities (EG&G 1992b). Updates to 

RFP APENs reports were submitted to CDH in December 1993. 

6.2.8 Strataspheric Ozone Protection 

A complete phase-out of chlorofluorocarbon, halon, and carbon tetrachloride use is 

required under the 1990 CAA amendments. Section 4.4 of the AQMP describes AQD 

activities designed to meet these requirements. 

Raycbd 



6.2.9 Air Pollution Prevention and Fugitive Emiccions Control - Interagency 

Agreement Programs 

The pollution prevention and fugitive emissions control program is an important part of 
the RFP remediation projects air quality program. The Plan for Prevenn*on of 

C o n t m i m  Dispersion (DOE 1991a) was prepared by DOE, Rocky Flats Office (RFO) 

Environmental Restoration Division (ERD), as required by the IAG under Attachment 
2, V (DOE 1991b), and approved by CDH and EPA. In general, the PZm for 
Prevenn'on of Consaminant Dispersion (DOE 1991a) was developed to ensure that the 

public is protected from the potential increased health risk associated with inhaling 

windblown hazardous or dangerous constituents during RFURI and IM/IRA activities at 
RFP, specifically OU-specific environmental investigations. The two primary functions 
of the Plan for Prevention of Contaminant Dispersion (DOE 1991a) are to (1) provide 

a management plan to prevent airborne transport of hazardous or dangerous materials and 

(2) propose an evaluation of the potential for and risk of windblown contaminants from 

RFP. The Plan for Prevenn'on of Contaminanf Dispersion (DOE 1991a) includes specific 
procedures that (1) establish soil contamination threshold levels, (2) determine the dust 

emission mitigation required when concentrations are in excess of the thresholds, and (3) 
establish a monitoring program that will evaluate the effectiveness of dust control 
measures. 

Risk-based soil thresholds for contaminants are derived as a function of activity to be 
conducted and distance from the site boundary. The application of these soil thresholds 
is based on public protection criteria; however, implementation of the required control 

measures and airborne monitoring will ensure that the workers are protected as well. 

The Plan for Preveruion of Conraminant Dispersion (DOE 1991a) presents criteria for 

designating intrusive RFI/RI or rpuI/IR4 activities at site locations as Stage 1 or Stage 2. 
Activities conducted under Stage 1 are performed at site locations that have soil data that 
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indicate contaminant concentrations do not exceed the established soil thresholds. The 

Stage 1 contaminant dispersion control measures will include establishing wind speed 

thresholds, water spray soil applications, waste pile covering, and general administrative 

control meaSuteS such as vehicular speed limitations. The effectiveness of such controls 

will be measured by occupational health and safety real-time particulate and vapor 

monitors, soil moisture gauges, and anemometers. 

Activities conducted under Stage 2 are performed at locations where RFURI intrusive 
activities, such as IM/IRAs, will require additional preventive measures and airborne 
c o n w a n t  monitoring. For additional preventive measures, the Stage 2 dispersion 

control mmures  will consist of Stage 1 methods plus additional suppression techniques 

such as extensive wetting, wind screens, spray curtains, or paving. The selection of any 

particular technique will depend on the activity performed and the effectiveness and/or 

implementability of the technique under consideration. Airborne contaminant monitoring, 
in addition to real-time monitoring, provides an integrating record of the dust 

concentrations during the work activities. The Plan for Prevenn-on of Contaminant 

Dispersion (DOE 1991a) recommends that site-specific implementation plans and 

monitoring programs be developed to verify proper execution and effectiveness of the 

control measures applied. 

The Plan for Prevention of Cornaminant Dispersion (DOE 199la) uses simple airborne 
exposure and risk assessment techniques to evaluate the effectiveness of dust control 

measures. An emission model is used to predict the rate at which contaminants are 

released into the air from a source, and a dispersion model predicts associated 

concentrations in air at receptor points. A complete modeling set may be used to 
evaluate the potential for offsite impacts resulting from intrusive activities and as a guide 

in the selection of appropriate dust control measures. 

Although the Plan for Prevention of C o n r a m i m  Dispersion (DOE 1991a) is an essential 

tool for RFP remediation programs, it is the combination of many controls and programs 
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administrated by RFP organizations that prevent releases from RFP facilities and 

Property. 

RFP controls and programs include, but are not limited to, the following: 

0 HEPA filtration; 

0 nuclear safety prograrns; 

0 radiological engineering programs; and 
0 the integrated work control program (IWCP). 

6.2.10 Quality Assurance 

The Environmental Protection and Environmental Restoration QA Programs were 

developed to establish QA requirements applicable to RFP environmental programs. The 

Environmental QA Program was implemented in May 1991 and updated and streamlined 

in 1993. The resulting Environmental Protection Management Plan (EPMP) (EG&G 

19930 is applicable to all environmental protection program activities. The EPMP 

describes requirements, methods, and responsibilities for achieving and assuring quality 

.. 

for management, staff, and subcontractors. The EPMP specifies those administrative and 

technical procedures needed to implement the applicable quality requirements of the RFP 

QA program @G&G 1993b). The Quality Assurance Program Description (QAPD) 

(RFP/ER-MP-QAPD, Rev. 1) @G&G 19924) identifies the QA requirements applicable 

to ER project activities, which includes D&D. The Environmental Restoration 

Management (EM) QA program consists of the QAPD, the Quality Assurance Project 

Plan (QAPP) (EG&G 1994b), the FWP Quality Assurance Manual, ERM Administrative 

Procedures (EG&G latest version a), and ERM Operating Procedures (EG&G latest 

version b). Additionally, the Air Quality Division Management Plan (EG&G 1994~) 

summarizes the QA program developed by the AQD. Further details concerning 

Environmental Protection Management Plan QA requirements for RFP radiological 

effluent emissions monitoring program may be found in the Drafi Rocky Flus Plant 
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Radionuclide Air EDuent Emissions Monitoring Program Plan (EG&G 1993b) or the 

Environmental Protection Management Plan @G&G 19930. 

The Environmental Monitoring Plan (EG&G 1992a) and the Rocky Flats Plant Air 

Quality Management Plan (EG&G 1992b) describe QA procedures for monitoring 

equipment use, calibration and maintenance, sample collection, and sample analysis for 

monitoring performed by RFP and EG&G. 

RFP ER Department OU-specific activities (e.g., Plan for Prevenn'on Qf Contaminant 

Dispersion DOE 1991al) follow QA programs developed specifically with CERCLA 

(EPA) programs in mind, and the Quality Assurance'Project Plan is the primary 

implementing document. 

r 

6.3 SUMMARY OF AVAILABLE DATA AND DISPERSION MODELS 

All CDH air quality monitoring data are tabulated on a monthly basis and published by 

CDH in the,Environmental Surveillance Report for distribution to the public. Data from 

CDH VOC samplers are also summarized in this report. RFP air quality monitoring data 

are reported in the RFP Monthly Environmental Monitoring Report (EG&G 1994a). ' 
These data are also summarized on an annual basis and included in the Rocky Flas Plant 

Site Environmental Report (EG&G 1993~). A summary of 1988 to 1992 RFP monitoring 

I 

I 
I 

data is provided in Figure 6-3. Data collected as part of the special OU monitoring 

program are included in each OU FU report. 

I 

I 

Air quality data are accessible through WEDS. The system contains data from the 

Radioactive Effluent Air Monitoring Program and RAAMP network and may be used to 

assist in characterizing RFP airborne radioactivity. Because no routine nuclear weapons- 

related processing has occurred since 1989, reported radionuclide point-source effluent 

emissions are believed to be a result of resuspended residual radioactive material in the 
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ventilation systems. Handling of radioactive material at RFP currently involves material 

consolidation, waste processing, and analytical operations. Most of the total radionuclide 

air emissions are from diffudfugitive area sources associated with past spills or releases 

(EG&G 1993b). 

Air dispersion models are used for design of monitoring plans, air quality analysis, 
emergency response, and to estimate contaminant concentrations. Models that are 

applied to emergency response issues were discussed in Section 6.2.5. OU-specific air 
dispersion data have been generated by organbtions other than EG&G’s EPM, but these 
data were not reviewed for this evaluation. 

The following air dispersion models were used by ChemRisk to predict contaminant 

concentrations associated with the routine release of contaminants from the filter plenum 
exhaust and from accidental releases: Industrial Source Complex (ISC) modeI, Fugitive 
Dust Model (FDM) and Integrated PUFF (INPUFF) model. Results were reported in 

Project Task 6, Exposure Pathwh Idenrifican’on and Trampon Modeling (CDH 1993b). 

The predicted offsite air concentrations were used in Project Task 8, Dose Assessment 

for Historical Contaminant Releasesfrom Rocky Flats (CDH 1993c) to reconstruct doses 

received by’ the offsite public. The TRAC model could not be used to predict 

concentrations from past emissions because detailed meteorological data were not 

available for the historical events of concern. 

The CAP88-PC dispersion model (40 CFR 61.93) is used by RFP to calculate radiation 

doses to detennine compliance with EPA’s CAA NESHAP limits for air emissions of 
radioactivematerials. Dosecalculations are summarized in the annual air emission 

report provided to EPA. The required contents of the report are specified in 40 CFR 
61.94 (EG&G 1993b). 

A special project using computer dispersion modeling of major sources of,VOCs from 

buildings was initiated to provide design information for establishing an ambient VOC 0 
(wpn h:\cvp\fl~n\hP.in\pd\.occioo.6 08/15/94 6-34 Rayclcd 



monitoring network. An EPA air dispersion model (ISC2) was chosen to evaluate VOC 

plume movement on the plant site, buffer zone, and surrounding communities. The 

analysis used current onsite and regional meteorology as well as production source 

emission estimates of building VOC releases obtained from engineering evaluations. 

Because the mission of the facility has changed since the dispersion modeling project was 
initiated (i.e., major VOC sources are not active), and because the scope of the project 

was limited, the VOC monitoring program recommendations were not implemented. 

CDH has conducted its own siting study for F2FP fence-line monitoring and has installed 
three monitoring stations o[-1, X-2, and X-3, as shown in Figure 6-1), with two 

additional sites planned. These stations are equipped to measure ambient VOC 

concentrations and other parameters. 

6.4 PATHWAYS ANALYSIS 

Potential transport pathways associated with sources of air contamination at RFP include 

(1) routine effluent emissions from process building exhaust stacks and ventilation 
systems; (2) volatilization from surface water and soils, recent and historical releases, 

and vehicle emissions; (3) fugitive dust from deposition of contaminants from previous 

emissions and historical releases; and (4) erosion and. suspension of particles from 

previous emissions, historical releases, surface water runoff, and sediments. 

Potential movement of contaminants (particles) by wind is possible wherever 

contaminated soils exist. The likelihood of airborne contamination increases greatly if 

the site is disturbed by traffic or soil excavation. Dust-borne contaminants mobilized by 

wind have been documented in some arm of RFP (DOE 1992). 

Some releases involving constituents such as VOCs, while affecting air quality for a time 

near the release, typically do not spread. However, organic vapors emanating from soils 

in the vadose zone can serve as an indicator of subsurface releases and potential soil 

contamination (DOE 1992). 
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Contaminant classes that may be present in air at RFP include organic solvents, 

inorganics (specifically beryllium and acids), and radiological particles. . 

6.5 EVALUATION OF MONITORING PROGRAM AND DATA GAPS 

The existing ambient air quality and meteorology monitoring program provides important 

records of historical trends, establishes baseline conditions, and may be used to 

characterize major deviations in concentrations that could result from D&D or remedial 

actions. Because most of the data are not collected on a real-time basis, site-specific 

samplers will probably be required to monitor changes resulting from individual remedial 

or D&D activities. However, real-time air sampling with detection capability sensitive 

enough to detect low radionuclide concentrations is not technically feasible. 

There is a need for baseline measurements of ambient VOC concentrations. During 

1994, CDH is planning to install two additional ambient VOC samplers on the west and 

south sides of the facility, as shown in Figure 6-1 (X-4 and X-5). These locations were 

selected using computer models to predict plant emissions. Startup of the new CDH 

stations has not been scheduled. The analytes for CDH’s VOC monitoring program 

include some chemicals not currently used or stored at the facility. The CDH VOC 

samplers will provide information on concentrations in air leaving and entering RFP. 

VOC concentrations are not measured by EG&G within or near the Industrial Area. 

For radiological and parbculate monitoring, the frequency of sample collection and 

analysis for the RAAMP program is more than adequate for dose calculations and air 

dispersion modeling. 

Attachment A. 1.2 of the Plan for Prevention of Conraminant Dispersion (DOE 1991a) 

is a list of potential contaminants selected based on the inhalation exposure pathway and 

constituents for which accepted inhalation reference concentration (RfC) and unit risk 

factors were available (Appendix 3.2). This list includes several metals and VOCs that a 
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I are not currently monitored for in the Industrial Area as part of the RFP air quality 
monitoring program. Baseline air concentrations for these constituents have not been 

established. Appendix 3.2 identifies the universe of COPCs that may currently, or in the 

past, have been associated With RFP operations. As discussed in Section 3.0, as each 

D&D activity is defined, COPCs will be identified for the specific activity. Baseline data 

collection will be targeted for the specific list of COPCs that are identified for each D&D 

activity, and COPCs will be evaluated using the methodology described in Section 9.4. 

6.6 AIR MONITORING TECHNOLOGIES ASSESSMENT . 

The goal of the IM/IRA ak'monitoring assessment was to identify new technologies and 

instrumentation for sampling and measuring effluent air emissions, ambient air quality, 
and gaseous radioactive air emissions. Real-time monitoring instruments with the 

capability to detect parameters at environmental levels was of primary interest during the 

evaluation. For the purposes of this assessment, environmental levels are defined as 

concentrations from natural background up to the derived concentration guides (DCG) 
for members of the public as provided in DOE Order 5400.5, Radiation Protection of the 

Public and the Environment. 

e 

The review of new technologies mainly focused on technologies with proven reliability, 

commercial availability, and cost  efficiency. A priority was placed on improvements to 

existing technologies and upgrades to instruments currently supporting the RFP 

environmental monitoring program. Table 6-2 summarizes current monitoring 

instruments and assessments of the current radiological and nonradiological air 

monitoring programs. Current monitoring instruments appear to be adequate air 

monitoring technologies. Possible improvements are recommended; however, they will 

require further evaluation. 
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TABLE 6-2 
Industrial Area IM/IRA/DD 
Air Monitoring Technologies 

Radiological and Nonradiological Emhion Modtoring 

Current Monitoring Instruments 

SAAM 

Particulate Filter Screening 

Particulate Filter Counting by 
Alpha Spectroscopy (lab) 

Radiological Analysis (lab) 

Tritium Gas Monitoring by 
Scintillation Spectrometry 

Air Emission Sample Filters for 
Beryllium Analysis 

Assessment 

Adequate, improved SAAMs 

Adeuuate 

Improved alpha spectrometers . I 

Adequate 

Adequate, upgrades available in 
instruments and procedures 

Adequate 

Notes: SAAM = Selective Alpha Air Monitor 

Rationale 1 
~~ 

Improved sensitivity and reliability I 

Improved sensitivity and reliability 

I 
Best available technologies . 

Greater sensitivity and reliability 

Biodegradable liquid scintillation 
solutions available resulting in waste 
minimization 

Best available technology 
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The following existing environmental monitoring programs were evaluated: 

radiological emissions monitoring; 

nonradiological emissions monitoring; 

radiological ambient monitoring; 

nonradiological ambient monitoring; and 

air pollution prevention and fugitive emissions control-LAG programs. 

New technologies in the R&D stages were reviewed but not evaluated. 
technologies wil l  be evaluated during ongoing efforts by EG&G and DOE. 

R&D 

6.6.1 Monitoring Technologies Assessment Approach 

New technologies were reviewed and evaluated to identify and evaluate those that 

monitor and detect potential releases of constituents in ambient air and effluent air 
emissions at RFP. The assessment approach considered D&D monitoring activities and 

requirements. The two primary monitoring requirements addressed were real-time 
monitoring and environmental levels of sensitivity. These capabilities were specifi.cally 

researched for each monitoring parameter. The purpose of the assessment was to provide 

a limited evaluation of information related to monitoring technologies. The review and 
evaluation of new technologies was approached in the following manner: 

0 Gain an understanding of the current monitoring programs and identify basic 

monitoring goals, including the development of technologies assessment criteria. 

0 Determine the specific monitoring instruments and technologies currently used 
by the environmental programs at RIP. 

6-39 

~ 

Rccyclcd 



x .  
e Obtain environmental technologies information from personnel at RFP and other 

DOE facilities that are involved with the environmental monitoring programs. 

a Contact the manufacturers of the current instrumentation and determine available 

upgrades to existing RFP instruments and the benefits achieved from these 

UpgradeS.  

e Contact other manufacturers of similar instrumentation to evaluate technologies 

and compare to current RFP instrumentation performance. 

e Determine R&D technologies available and information contacts. 

e Evaluate information obtained from this assessment and develop 

recommendations. 

This assessment identified literature concerning current and possible future systems, 

databases, technology information transfer programs, and the strengths and limitations 

of current and new technologies. 

New technologies in the R&D stages were also reviewed. R&D technologies for 

real-time monitoring at environmental levels of nonradiological parameters in air do 

exist; however, they are laboratory-based. These technologies will require further 

evaluation to determine their applicability, cost effectiveness, and reliability. 

Existing DOE facilities that have radiological and nonradiological environmental 

monitoring requirements similar to RFP programs (Fernald, Ohio, and Weldon Spring, 

Missouri) were contacted to ascertain technologies and instruments used for monitoring 

at other DOE facilities. Generally, these facilities were using similar technologies and 

instruments for their monitoring activities. 

(wpf) k\wp\hu\k1+in\psLacioo.6 OBllJlW 640 
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Several DOE sources of R&D technologies were identified including (1) Environmental 

Technologies Group at RFP; (2) LANL, Technologies Group; and (3) EG&G Nevada 

Field Office, Office of Technology Development. Other private-sector R&D innovative 

technologies sources appear to be available from engineering departments of major 

instrument manufacturers and research institutions. 

The majority of the manufacturers andor vendors of environmental air monitoring 

instruments currently used at RFP were contacted to determine the most recent upgrades 
and improvements to the existing monitoring instrumentation. 

Meteorological and ComRad air monitoring p r o g h s  were not evaluated during this 
assessment because they will not be part of the proposed verification monitoring 

program. Radioiodine air monitoring was not reviewed because the program was 

discontinued. In addition, worker safety air sampling (industrial hygiene) programs are 

not applicable to the objective of this decision document and are not discussed in this e 
technologies assessment. 

6.6.2 Radiological Emissions 

As discussed earlier, radiological emissions are currently evaluated by a three-tiered 

program: (1) SAAMs, (2) particulate emissions monitoring of air duct particulate filters 

for TLLA and TLLB, and (3) radiological alpha spectrometric analysis of isotopes 

collected on air duct particulate filters. Radiological emissions monitoring also includes 

tritium gas monitoring. The three-tiered monitoring sequence has varying degrees of 

sensitivity and response times for each monitoring instrument. 

I '  

I 
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6.6.2.1 Selective ADha Air Monitors 

S A A M s  are currently used for real-time alpha activity monitoring at occupational 

exposure levels. No instrumentation is available for real-time monitoring of alpha 

activity at environmental levels because of the low sensitivity required and interferences 

by short-lived alpha activity. 

The RFP Environmental Monitoring Plan (EG&G 1992a) states that FUDiXO (also 

known as Science Applications International Corporation [ S A I Q  -0) Models 441, 

442, or 442 ARF, solid-state radiation detecting instruments are the current SAAMs 
being used for the continuous direct measurement of alpha activity within building air 

duct systems. 

The SAAM instruments currently used for continuous detection of alpha-emitting 

radioactive aerosols at RFP are acceptable for current monitoring objectives. However, 

other SAAM instruments are available and do offer improved performance over current 

instruments. Instrument improvements am related to the particulate collection efficiency 

and, therefore, offer greater sensitivity. These improved SAAM instrument designs may 

be capable of detecting less than eight derived-airconcentration PAC) hours of 

plutonium-239 in a background of 1 picocurie per liter @Ci/L). The sensitivity of the 

new SAAMs is above environmental levels. The new SAAMs that are available were 

designed to meet the sensitivity recommendation of DOE Order 5480-1 1, Radiation 

Protection For Occupational Workers, which is eight DAC hours. However, it shouId 

be noted that the final rule (10 CFR Part 835) codifying DOE occupational radiation 

protection directives does not require the eight DAC-hour sensitivity because of the 

inability to achieve this goal in all operations. The sensitivity of this method for 

environmental monitoring of radioactivity is limited because of interferences of the short- 

lived alpha activity emitted from naturally occurring radionuclides. 

(vpf)  b:\wp\fl.l4bin\pd\.aliaa.6 W151W 6-42 Raycycled 
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The SAIC/RADECO Model 452 Alpha S A A h 4  may be a possible upgrade. It 

incorporates the improved design, providing greater sensitivity; and it is plug-compatible 

with the SA.IC/RADECO earlier Models 441 and 442 series alpha monitors. 

6.6.2.2 Particulate 'Eml.cc ionsMo nitoring 

Particulate emissions monitoring consists of two steps: (1) screening air duct emission 

particulate sample filters for TLLA activity during filter removal and (2) radiometric 

counting for TLLA and TLLB. Currently, the instrument used for screening is a Ludlum 

Model 12-1A portable alpha particle survey meter with an air proportional alpha detector 

(EG&G 1992). Each used,filter is screened for radioactivity before being removed from 

the filter holder. If the radioactivity level is below 2,500 counts per minute (cpm), the 

filter is placed in a sample tube carrier. If the level is greater than 2,500 cpm, the filter 

is placed in a glassine envelope. Filters are then transported to the laboratory for 

analysis. 

7 

The technology used for preliminary screening of sample filters for TLLA appears to be 

adequate for current monitoring objectives. No new technologies were identified that 

provide improved performance. Improvements to current instrumentation were related 

to upgrades in electronics and not general performance. 

The second step of the particulate emission monitoring is a count analysis for TLLA and 

TLLB air sample filter activity by the analytical laboratory. Alpha radiation is the 

principal type of radiation associated with radionuclide emissions from RFP and can be 

measured by TLLA radiation detection. However, naturally occurring short-lived 

radionuclides, such as radon decay products, also emit alpha radiation and can contribute 

to the total alpha activity measured. The contribution of decay products can be 
quantified by taking two counts of the air filter samples within 24 hours after collection 

to allow for the additional decay of this short-lived activity, and again after 72 hours of 

decay. TLLA, which results primarily from plutonium, uranium, and americium, is 
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estimated from the results of the counts. This screening method provides a more 

sensitive analysis of radioactive duct emissions. than SAAMs but requires a longer period 

for the results to be obtained (approximately three days) (EG%G 1992b). 

A Nuclear Data 0) ND6620 pulse height analyzer with a multi-input counter module 
and 90 solid-state detectors is used to determine TLLA activity on the emissions filters 

(EG&G 1992a). 

The technology used for total filter activity counting by the laboratory, using a pulse 
height analyzer, is adequate but could be greatly enhanced by new instrumentation. It 

was determined that greater performance and sensitivity may be possible with updated 

and improved pulse height analyzers. Improvements in the signal processing technology 
(both hardware and software) have improved modem instrument performance over the 
instrumentation currently used. 

6.6.2.3 S ~ e c  ifrc Badioisotow A nalvsiS 

Specific radioisotope analysis is performed on the air duct emission particulate sample 

filters mentioned previously to identify plutonium-238, plutonium-239/240, 

uranium-233/234, uranium-238, and americium-24 1 by using alpha spectrometry (EG&G 
1992a). Samples are collected for one month, and a composite of each source location 
is taken using radiological procedures. Because the amount of radioactive material 

collected on the biweekly sample filter is normally below the detection limits of the 

radiochemical method, a monthly composite sample is used for analysis. The analysis 

is performed by the laboratory and is typically completed four to six weeks after 

collection and compositing of filters. The analysis requires a complex and time- 
consuming analytical process. The radiological analysis that is performed is the most 

specific and sensitive measurement available for determining the extremely low levels of 

radioactive isotopes that may be present in the duct emissions under routine operations. 
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The methods of radiological analysis used by RFP follow regulatory guidelines and are 
consistent with industry standards. No new methods or technology for radiological 

analysis were identified. 

6.6.2.4 Gas Monitohg 

Tritium is the only gaseous radioactive emission material routinely monitored at  the RFP. 
Tritium is monitored through liquid scintillation counting of discrete bubble-impinger 
samples (EG&G 1992a). Available technologies for the sampling and measurement of 

environmental levels of tritium in air include both active and passive systems. Active 

systems consist of an air pump, tritium collector or detector, and a flow-measuring 

device. Tritium collectors include cold traps, tritium-free water, desiccants or molecular 

sieves. Active systems using tritium-free water ("bubblers") are used extensively with 

good collection efficiency and sensitivity. Passive systems rely on natural diffusion with 
the sampling rate being determined by the opening in the sampler and knowledge of the 

absolute humidity during the' sampling period. Both active and passive systems using 

collectors receive tritium as tritiated water, which is generally analyzed after sampling ' 

with a liquid scintillation counter. Active systems using direct measurement include 

h 

ionization chambers, proportional counters, and solid scintillators. The detection limits 

of active and passive systems using collectors are similar; however, passive samplers 

generally require longer sampling periods to sample the same volume of air as the active 

systems. Active systems using direct measurement can provide near real-time 

measurements but are generally one to two orders of magnitude less sensitive than the 

systems with collectors, and performance can be degraded by humidity. For systems 
with collection of tritiated water, the sensitivity of detection can be significantly 
improved by the use of liquid scintillation counters designed for very low-level counting. 

Currently, scintillation counting persists as the most widely used industry technique for 

the analysis of tritium in water. However, improvements in the signal processing 
technology (both hardware and software) have improved the performance of modem 

' 
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scintillation spectrometers. Moreover, new biodegradable liquid scintillation solutions 

(cocktails) are rapidly replacing the more toxic scintillation solutions. These new 

solutions have helped greatly reduce the waste problems associated with scintillation 
counting. Real-time air monitoring technologies for tritium currently do not have the 

necessary sensitivity to monitor emissions at environmental levels. 

6.6.3 Nonradiological Emissions Monitoring 

Beryllium is the only nonradiological particulate material monitored in effluent air 
emissions from a stationary source at RFP (EG&G 1992a). Samples are collected from 

the same filters used for radiological analysis, as described previously.' The method of 

analysis by Graphite Furnace Atomic Absorption of beryllium samples is considered the 

best available analysis technique. 

6.6.4 Radiological Ambient Monitoring 

. The radioactive ambient monitoring program includes two programs: (1) the RAAMP 

program, and (2) the OU-specific monitoring program. Filters from the RAAMP 

samplers are analyzed for plutonium-239/240. Sample filters from the OU monitors are 

analyzed for uranium-234, uranium-238, plutonium-239/240, and americium-24 1. The 
instrumentation used to collect the air samples for both programs are similar. Currently, 

real-time air monitoring instrumentation is not available for monitoring ambient 

concentrations of the above radionuclides at environmental levels. 

6.6.4.1 Radiolopica1 Ambient Air MonitorinP: P~QECUII 

The instrumentation used for the RAAMP program by RFP currently includes two types 

of high-volume samplers: existing RAAMP samplers and the newly designed Rocky 
Flats impactor samplers (EG&G 1992a). CDH also monitors for airborne ambient 

0 
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radioactive particles at RFP. The CDH high volume air samplers are made by General 

Metal Works. One of the CDH samplers is equipped with a cascade impactor system. 

Construction of the Rocky Flats impactor samplers began during the first quarter of 

1994. EG&G has scheduled all the existing RAAMP samplers to be replaced with the 

improved design by 1995. The new samplers are designed by EG&G and satisfy agency 

and DOE requirements. The design of the new air samplers also takes into account 
. various external oversight recommendations generated by evaluations of the RFP air 

monitoring program (EG&G 1993a) and has been tested in the EPA Research Triangle 
Park (North Carolina) wind tunnel. Results of the testing are not available. 

The new sampler design provides the ability to separate radioactive particles into two size 

ranges and retain them for analysis. These new samplers are adequate for the monitoring 

of ambient air conditions using current technologies. Other air monitoring sampling 
equipment is available; however, basic technoIogies are similar and no advantages were 

identified. 
a 

Sample filters from both types of RAAMP samplers are collected biweekly and 

cornposited monthly, by location, before being submitted to a laboratory for isotopic 

analysis. The analytical methods and the frequency of sample collection and compositing 

used for isotopic analysis of high-volume air filter samples appears technically sound and 

adequate. 

6.6.4.2 Om rable Unit-SDecific Air Oualitv Monitoring 

The purpose of the current OU air quality monitoring program is to address requirements 

for environmental ambient air sampling in conjunction with remediation of contaminated 

sites at RFP. The technologies and instrumentation used for OU air quality monitoring 

are discussed in the following paragraphs. 
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Air samplers that use laboratory analysis for ambient air OU monitoring include 

temporary high-volume air samplers, existing RAAMP samplers, and ultrahigh volume 

air samplers. 

The special air quality samplers are commercially available units made by Hi-Q 
Environmental that use internal brushless motors with flow control and flow totaling. 

These samplers use a mass flowcontrolled circuit to maintain a constant flow rate 
throughout the sampling cycle. Remediation activities also include the use of several 
RAAMP samplers in the vicinity of the respective OU. 

Ultrahigh volume air samplers will be used at OU3 for time efficiency to collect a 
sufficient volume of a particulate sample. Sufficient sample volume is paramount in the 

detection of low levels of ambient radiological activity in air-suspended particulates. 

Ultrahigh-volume samplers are capable of collecting a sufficient air sample volume in a 
shorter amount of sampling time by using ultrahigh flow rates (Le., 500-600 cfm). This 

sampling capability allows for decreased sample collection and, therefore, faster data 
reporting. RFP has supported considerable research on suspension and resuspension of 

radioactive particles; ultrahigh volume samplers were developed through this research. 

The results of this technologies assessment determined that the air sampling methods and 

instruments used for OU air quality monitoring are more than adequate. These 
instruments are reliable and use proven technologies for ambient radiological air 

monitoring at environmental levels. No real-time instrumentation is available that has 

the capability to monitor radiation at environmental levels in air. However, the Plan for 

Prevem'on of Conraminanr Dispersion (DOE 1991a) suggests a mass loading correlation 

with radionuclide levels in air. Most real-time monitoring equipment is limited to 
worker safety levels of radiological activity. 

. .  
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The laboratory analytical methods selected for the analysis of ambient air monitoring 

filters for OU air quality monitoring are similar to those described for the RAAMP filters 

and were found to be adequate for current monitoring. OU ambient ah monitoring filters 
are collected biweekly and composited monthly by location. The parameters analysis 

depends on the specific OU being monitored. 

Real-time instrumentation supporting OU monitoring includes piezobalances, Miniature 
Real-Time Aerosol Monitor (MNIMM) , laser particle counters, HNu,  and organic 

vapor analyzer (OVA) DOE 1991a). The piezobalances, MKNTMM, and laser particle 
counters are real-time instruments used to' monitor fugitive dust emissions. They are 

capable of detecting TSP at occupational action levels and verifying the effectiveness of 
dust suppression techniques. The OVA and HNu are real-time instruments for the 

detection of VOCs and are generally used for occupational health and safety applications. 

These methodologies are designed for worker protection and as event indicators for 

remedial activities. 

6.6.5 Nonradiological Ambient Air Quality Monitoring 

TSP and PM-10 are currently monitored at one nonradiological particulate air sampling 

station at RFP. The siting, sampling, and analysis methods used for TSP and PM-10 
monitoring follow current EPA-recommended guidelines and are considered to be 

industry standards. CDH's Air Pollution Control Division also monitors for TSP, 

PM-IO, and beryllium at three sites along the outside boundary of RFP, with two 

additional sites planned. 

Ambient monitoring for VOCs and metals is proposed in Section 6.7 for establishment 

of an ambient air quality baseline concentration at RFP. Ambient air quality baseline 

information will be collected before remediation or nonroutine activities begin. The 
current nonradiological ambient air monitoring program and assessments of potential 

improvements are summarized in Table 6-3. 
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Current Monitoring Instruments Assessment Rationale 

High-Volume Air Samplers Upgrade system with improved EG&G 
(RAAMP Program) samplers and integration of air sampling sampling quality 

program by telemetry 

Temporary High-Volume Samplers Replace with improved EG&G samplers 
(OU-specific) (integrate into RAAMP) sampling quality 

Ultrahigh-Volume Samplers Adequate Decreased sample collection time 
(OU-speci fic) 

Improved sampling techniques and 

Improved sampling techniques and 

TABLE 6-3 
Industrial Area IM/IRA/DD 
Air Monitoring Technologies 

Radiological and Nonradiological Ambient Monitoring 

APENs and baseline air quality 
establishment per CERCLA 

1 requirements 

Total Suspended Particulates 
(TSPs) (nonradiological) 

Particulate Matter less than 10 
microns in diameter (PM-10) 
(nonradiological) 

Volatile organic compounds 
(VOCs) (currently not monitored) 

Adequate 

Adequate 

Monitoring using Summa canisters plus 
EPA Method TO-14 

Industry standard, best available 
technologies 

~~ ~~ 

Industry standard, best available 
technologies 

1 Metals High-Volume air samplers or TSP samplers Establishment of baseline air quality 1 data 
~ ~~ ~~ 

Notes: APENs = Air Pollution Emission Notices 
EPA = U.S. Environmental Protection Agency 
IM/IRA/DD = Intermim Measures/Interim Remedial Action/Decision Document 
ou = Operable Unit 
RAAMP = Radioactive Ambient Air Monitoring Program 
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6.6.5.1 Total Sumended Particulate 

The TSP samplers currently used at RFP are Hi-Q Environmental models equipped with 

an electronic seven-day timer, elapsed timer, and electronic mass-flow controller for 
maintaining stable flow rates. Operational flow rates are maintained within reference 
guidelines (Title 40 CFR, Part 50, Appendix B). Flow readings are taken with an 

8-inch rigid manometer. The TSP sampler currently used by RFP incorporates the best 

available technology for monitoring for TSP. 

6.6.5.2 firticulat 1 

The PM-10 sampler currently used at RFP is a Wedding and Associates Model 10 

Micron Inlet, equipped with a size-selktive inlet and volumetric flow control system, 
mechanical seven-day timer, and 24-hour elapsed timer. Airflow readings are taken 

using a 20-inch rigid manometer (or equivalent electronic transfer standard). The unique 

design of the Wedding critical flow device allows for the use of an inexpensive 

motorhlower. The sampler flow remains more constant than a sampler using an 

electronic mass-flow type controller. The Wedding PM-10 sampler is a proven and 

acceptable design to masure PM-10. Other samplers are available using similar basic 

designs; however, no performance advantages were identified. 

6.6.5.3 Volatile Omanic ComDoun& 

Currently, no VOC emissions are monitored by RFP at environmental levels. However, 

CDH’s Air Quality Control Division does monitor for VOCs at three locations outside 

and along the RFP boundary. Two additional monitoring stations for VOCs are currently 

planned. CDH’s air monitoring program uses EPA Method TO-1 to monitor for VOCs, 

which includes Tenex resin as an absorbent for subsequent laboratory analysis. 
, 
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Basically, two collection methods (Summa“ canisters and Tenex tubes) are commercially 

available for the detection of VOCs in air at low environmental levels. However, these 

methods are supported by laboratory analysis and are not capable of real-time continuous 

monitoring. Real-time continuous monitoring of VOCs in air at remote locations is 

available using portable gas chromatograph instrumentation. However, portable gas 

chromatograph instruments were assessed and determined to require high maintenance 

and determined to be unreliable. Other methods of real-time VOC air monitoring do 

exist but do not measure continuously and have high levels of sensitivity. 

Ambient VOC monitoring is proposed (1) before D&D to establish a baseline air quality 

profile and (2) during D&D activities to monitor air quality. The monitoring techniques 

and instruments proposed for ambient VOC monitoring at RFP are sample collection by 

Summa” canister and analysis following EPA Method TO-14. 

The Summa’’’ canister and EPA Method TO-14 monitoring approach is supported by the 

following: 

RFP air monitoring personnel currently have Summa” canisters and are familiar with 

EPA TO-14 analytical methods. 

0 To improve sample collection quality, a Summa”’ canister collects more than an 

ample amount of sample for laboratory analysis and reanalysis, therefore, decreasing 

the need for sample re-collection if a sample is lost as a result of a laboratory 

problem. 

The cost of sample collection by Summa” canisters is comparable to Tenex, 

considering that a backup Tenex sample is routinely collected because of Sampling 

quality associated with Tenex samplers. , 
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6.6.5.4 Metals 

Metals analysis may be performed on filters collected for particulate concentrations in 

air by the high-volume air sampler. No real-time instruments are available for metals 

analysis in air at environmental levels. 

6.6.6 Air Pollution Prevention and Fugitive Fmiccions .Control - Interagency 

Agreement Programs ' 

The monitoring equipment used for the Air Pollution Prevention and Fugitive Emissions 

Control - IAG Programs is primarily related to occupational safety monitoring during 

short time periods (less than 10 hours). The equipment is portable and provides direct 

and indirect real-time measurements of air quality. The instruments are designed to be 

used as close as possible to the work area (approximately 5 to 10 meters). 

The monitoring equipment recommended for use during the Air Pollution Prevention and 

Fugitive Emissions Control activities for air contaminant measurement include 

piezobalances, high-volume samplers, laser particle counters, MINIRAM, HNu trace gas 

analyzer, and photovac microtip handheld air monitor (DOE 1991a). A more detailed 

discussion of the instruments used for air pollution prevention and fugitive emissions 

control activities is provided in the Plan for Prevenn'on of Contaminant Dispersion @OE 
1991a). 

These rd-time instruments will provide assurances that airborne constiments do not 

exceed predetermined concentration levels over short periods. Some monitors are 

capable of measuring constituent concentrations directly, but most are capable of only 
indirect measurement of concentrations. None of the instruments directly measure 
radionuclides. 
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Real-time measurements made during implementation of the Air Pollution Prevention and 
Fugitive Emissions Control - IAG Programs will be the primary means of evaluating the 

effectiveness of mitigative measures (DOE 1991a). Real-time direct and indirect 

measurements will be made within the work zone during D&D activities. Measuring 

concentrations of con taminants using the available technologies and instruments at the 

Industrial Area or RFP boundary is not practical. This impracticality is primarily a 
\ result of atmospheric dispersion that significantly reduces airborne concentrations from 

the point of origin. Consequently, air monitoring to evaluate the effectiveness of the 

mitigative measures will be monitored near the D&D activities. This requires 

establishing an action level concentration that can be measured near the emission source 
(Le., D&D activities), which can be correlated to an acceptable concentration at the 

Industrial Area perimeter or RFP boundary, based on ambient high-volume air sampling 

analysis data. Action levels established for air pollutions and fugitive emissions 

monitoring are provided in the Plan for Prevention of Contaminant Dispersion (DOE 

199 la). 

6.7 PROPOSED ACTIONS FOR MONITORING PROGRAMS 

Proposed actions for addressing data gaps identified during evaluation of the RFP air 
quality monitoring program are described in this section. The actions are consistent with 

the following programs: radioactive and nonradioactive emissions monitoring, 

radioactive and nonradioactive ambient air monitoring, meteorology, and contaminant 

dispersion prevention. 

6.7.1 Radioactive Emissions Monitoring 

Because the mission of RFP will require that some activities be performed within the 
former process facilities, no changes to the current effluent emission monitoring program 

are proposed. The current program is more than adequate to characterize concentrations 

in Industrial Area building effluent emissions. 
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6.7.2 Nonradioactive Emiccions Monitoring 

Beryllium sample collection frequency should be decreased until D&D begins in process 

and storage areas, as proposed in the Rocky Flats P l m  Air Quality Management Plan 

(EG&G 1992b). 

6.7.3 Radioactive Ambient Air Monitoring 

The DOE-proposed plan for new samplers and new sampler locations documented in the 

Assessment and Integration of Radioactive Ambient Air Monitoring at Rocky Flats Plaru 
(EG&G 1993a) will be implemented before significant progress is made on RFP remedial 

activities or mission transition and D&D. The proposed network appears adequate and 

improves the existing network. The new locations and samplers will provide data in 

areas generally downwind of the Industrial Area that were not previously sampled. 

Baseline data for the new equipment and locations can be collected, and necessary 

revisions to the program can be made before D&D activities begin. This assessment 

document incorporates a systems approach to site-wide ambient air monitoring and was 
reviewed and evaluated by DOE, CDH, EPA, and various technical oversight groups. 

6.7.4 Nonradioactive Ambient Air Monitoring 

Baseline concentrations of site-specific metals and VOCs will be compiled for the 

Industrial Area. Additional samplers are not required to determine metals concentrations 

in air. Metals analysis will be performed on filters collected for nonradiological 

particulate analysis. Installation of permanent samplers is not required. Existing sampler 

locations are generally based on air dispersion modeling or best technical judgment and 

are currently included in the RFP computer mapping system. If new locations must be 

established, use of the TRAC model or other acceptable dispersion models, combined 

with the technical knowledge of RFP air quality personnel, will be sufficient for 
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determining sampler locations. Summa”’ Canisters will be placed at RAAMP locations 

S-16, S-05, S-07, and S-23. 

DOE Order 5400.1 recommends that data be collected for one year to establish baseline 

levels, unless a demonstrated technically equivalent alternate has been formally 

established. Because limited operations are currently conducted at RFP and because the 

period of time before D&D begins may be brief, justification for a short duration of 

baseline monitoring exists. Some factors that will determine the length of time required 

to develop a baseline data set include the following: 

Rmresentative conditions - Were conditions during monitoring (weather, site 

activities) representative of site conditions? 

petection - If COPCs were not detected, locations may need to be revised, sampling 

frequency decreased, or specific sampling or analyses considered complete. 

Data availabilitv - Turnaround time for results from laboratory analysis may control 

the duration of data collection to establish the desired data set. 

Engineerine controls - If engineering controls are used during D&D that prevent 

release to a specific pathway, a baseline fgr COPCs in that specific environmental 

media may not be wananted. 

Sources - Potential sources of COPCs will continually be removed as transition of 

facilities progresses. If all known sources of a COPC have been removed, continued 

monitoring may ,not be warranted. 

The COPC list for air may be refined by reviewing analytical results from the surface 

water, groundwater, and soil monitoring programs. 
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The justifications for collecting baseline metals and VOC concentrations within the 

Industrial Area perimeter include the following: 

The new Colorado CAA requirements for air toxics will regulate and control many 

of the constituents not previously controlled. These will include many of the 

previously discussed constituents. 

Risk assessments will be performed to define levels of cleanup. These risk 

assessments will require air monitoring to determine baseline concentrations of 
constituents present in the air at RFP and to be used for confirmation of modeled 

results. 

The change in mission at RFP has led to a decrease in VOC use and emissions from 

plant facilities. CDH sampler results appear to support this decrease and suggest that the 

anal@ list for the site perimeter can be evaluated and reduced. Changes to the analyte 

list for D&D verification monitoring will be based on past VOC sampler results, as well 

as current and planned VOC use or handling. 

Although'the data from the three CDH Tenex samplers do not indicate the continued 

release of VOCs, these samplers are not located near potential Industrial Area sources. 

, Measurement of ambient concentrations of VOCs in the Industrial Area is proposed to 
characterize the facility with baseline data before nonroutine activities are conducted. 

By locating VOC samplers within and around the Industrial Area perimeter, baseline 
concentrations can be measured. VOC samplers will be co-located with existing RAAMP 

sites at the following locations: S-16, S-05, S-07, and S-23. These locations are shown 

in Figure 6-2. VOC samplers will also be used to monitor for potential releases resulting 

from D&D activities. 



6.7.5 Meteorological Monitoring 

Existing and proposed meteorological monitoring is more than adequate to meet the needs 

of RFP. No additional recommendations are necessary for this program. 

6.7.6 Contaminant Dispersion Prevention 

When appropriate, the procedures outlined in the Plan for Prevention of Contaminant 
Dispersion (DOE 1991a) wil l  be followed for remedial and D&D activities performed 

at RFP. In addition, the Plan for Prevention of COnrMliMnr Dispersion (DOE 1991a) 

will be revised as neceSSary during these activities. As described previously, this plan 

includes general procedures for prevention of contaminant dispersion. 

6.7.7 Conclusions 

Based on the evaluation of the existing air monitoring programs and the new 

technologies, the existing air monitoring programs are generally sufficient to address the 

majority of the verification monitoring objectives. The following list summarizes the 

proposed air monitoring actions: 

Decrease the beryllium monitoring frequency until D&D activities begin. Existing 

data will be used to develop baseline concentrations. 
I 

Continue plans for updating and improving the RAAMP before D&D activities 

begin. Collect baseline data from new samplerdlocations. 

Calculate baseline for historical concentrations of COPCs monitored by existing 

samplerdlocations. 

Collect a baseline data set for metals from existing samplers before D&D activities 

begin. 
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Install Summa" canisters at existing RAAMP locations S-05, S-07, S-16, and S-23, 
and collect a baseline data set for VOCs before D&D activities begin. 

Evaluate results from existing air monitoring programs and Summa" canisters during 

D&D activities to determine whether results are above warning limits described in 

Section 9.4. 

The preprogrammed response for the air monitoring program is described in Section 9.0. 

The implementation plan for the air verification monitoring program is described in 

Section 11.3. 
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7.0 INCIDENTAL AND FOUNDATION D&UN WATERS 

Incidental waters are defined by the EG&G Rocky Flats Surface Water Division as any 
waters that accumulate in one or more of the following areas: excavation sites, pits, 

trenches or ditches, secondary containments or berms, process waste valve vaults, 

electrical vaults, steam pits and other utility pits, and/or telephone manholes. Incidental 

waters also include fire suppression system discharges and the natural collection of 

precipitation and stormwater runoff in excavations, pits, trenches, ditches, and 
depressions (EG&G 1993a), In general, the primary source of incidental water is 

considered to be stormwater, but it can also originate as groundwater. 
- -  _-__ 

Foundation and footing d&s are designed to intercept groundwater and route it away 

from building substructures. Foundation d d n  waters generally originate as groundwater, 

.although-some of the foundation drains could contain stormwater flow-. - Stormwater 

entering foundation and footing drains could originate from direct piping of roof drains 

into the foundation drains and from stormwater seepage through-the backfill into the 

foundation drains. 
- 

IncidentaUfoundation waters may potentially become contaminated from contact with 

hazardous materials in buildings, IHSSs, other historical release areas, or contamination 

from under the buildings. It may be necessary to collect, characterize, and treat these 

waters before they enter the environment. The objectives of this section are to discuss 

current incidentallfoundation water management and treatment options, and propose 

actions to be considered for future activities. The information presented in Section 7.0 

is based on a review of documentation evaluated as of June 1994. Specific foundation 

drains and other sources of incidental waters are described in detail in the Technical 

Memorandum Number I ,  Dala Cornpilaion, Operable Unit 8 (EG&G 1994). 
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7.1 FOUNDATIONS, FOUNDATION D W S ,  BUILDING SUMPS, VALVE 

VAULTS, AND SIMILAR SOURCES OF INTERCEPTED 
GROUNDWATER 

The following subsections discuss waters that originate in building sumps, foundation 
drains, vaults, and basements. Each building in the Industrial Area was evaluated to 
determine which buildings had foundation drains or sumps. Based on available as-built 

drawings, Figure 7-1 presents general locations of building drains, sumps, vaults, and 
some pits. It is not known whether components are still in place and active. Field 
checks of the as-built drawings are currently being conducted as part of Technical 

Memorandum Nwnber I ,  Data Cornpiladon, Operable Unit 8 @G&G 1994). 

Interaction with Groundwater, A typical foundation drain is presented in Figure 7-2. 

During periods of high groundwater, the groundwater table often intersects building 
foundations. Foundation drains may potentially transport groundwater containing 
unwanted constituents. Therefore, the drains may be considered a potential contaminant 

migration pathway. 

Interaction with Surface Water, Many of the foundation drains in the Rocky Flats 
Industrial Area currently discharge directly into the environment. These outfalls usually 
occur on hillsides that discharge water to a drainage area that becomes part of the surface 
water. This interaction may be of concern if the foundation drain water is potentially 
contaminated. The flowpaths for specific foundation drains are identified in Section 5.4 

of this report. 

Pnnci~les of the Foundation Drain, Foundations, foundation drains, sumps, valve vaults, 
and other structures below ground surface may at times become immersed below the 

groundwater table. The Rocky Flats area receives a yearly average of 15.2 inches of 
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precipitation; March, April, and May are the wettest months. Depending on the location 

within the plant site, the concentrated precipitation during these months occasionally 

causes the groundwater table to rise 5 to 25 feet and in some arms to within less than 

5 feet of the land surface (based on quarterly sampling results in the Industrial Area). 
Because the foundations of the buildings in the Industrial Area may extend into the 

saturated zone, the potential for interaction with the groundwater exists. Figure 7-3 
schematically illustrates this interaction (EG&G 1994). This interaction is usually 

somewhat localized in the bedrock, although some effects may be observed in the upper 

hydrostratigraphic unit. When the water table rises above the level of a dry foundation, 

the pressure (head) on the outside of the building becomes grater than the pressure on 

the inside, thus creating a pressure gradient toward the inside of the building. This 
pressure gradient toward the inside a building creates the potential for water to come in 

contact with building contaminants. When the head difference reverses as the water table 

lowers, this water could be returned to the environment. This is of concern because, in 

this situation, the water may have come in contact with contaminants inside the building. 

- 

Additionally, RFP is located geologically on alluvium overlying the Arapahoe Formation 

(Section 2.2). The Arapahoe Formation is relatively fine grained and generally has a low 

hydraulic conductivity. New construction often requires the use of fill material around 

and under foundations. The fill normally possess a higher hydraulic conductivity than 

the surrounding hydrostratigraphic unit, thus creating a preferential groundwater flow 

path. The potential exists for waters to accumulate and migrate from precipitation 

infiltrating down through the higher permeability fill along the sides of the foundation.. 

The purpose of having foundation drains is to keep the groundwater level below the 

foundation and thus prevent flooding (e.g., basements, vaults). If the drains are installed 

and operating properly, the groundwater levels should not rise to the level of the building 

foundation. As groundwater levels fluctuate and if the foundation drains are not working 
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properly, the possibility of foundation, sump, basement, and vault flooding exists. 

Again, properly functioning drains should alleviate this potential problem. 

Some of the RFP buildings, including Buildings 774, 776, and 881, have experienced 

flooding problems as a result of rising groundwater levels (EG&G 1993b). Building 

444/447 also experienced flooding; it is believed that this flooding was a result of partial 

blockage of stormwater pipes in the area that caused a backup of stormwater that 

eventually flooded the basement. Building foundation drains are discussed in Section 7.2 

and presented in Figures A-l'through A-15 in Appendix 7.1. Targeted foundation drains 

and building sumps in the Industrial Area are summarized in Table 7-1. 

7.2 CONTAMINANTS, SOURCES, AND PATHWAYS 

The constituents that could potentially be transported by incidental/foundation waters vary 
among locations within the plant site. Contaminants could include solvents, radiological 

constituents, metals, and other contaminants associated with current and past RFP 

operations. This variability is also dependent on the foundation structure, housekeeping 

in the building, possible contamination under the building, hazardous materials contained 

within the building, and the condition of the building foundation. Sources of 

contamination can be spills, historical releases, contamination under the building, and 

buried materials in the area. 

Material around the foundation drains is a potential conduit for groundwater migration. 

Therefore, the fill material is a possible contaminant pathway. Foundation drains can 
also be considered potential pathways for contaminant transport because many foundation 

drains lead to storm drains or discharge onto the ground surface. One foundation drain 

currently has approval for discharge to the wastewater treatment plant. 
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TABLE 7-1 
Industrial Area IM/IRA/DD 

Summary of Building Foundation Drains and Pathways 

PIPE 
MATERIAL 

BUILDING I OUTFALL LOCATION I SAMPLE LOCATION I SAMPLE I STATUS FILL LOWMIGH 
MATEFUAL INVERT 

ELEVATION 
NUMBER 

open lile 

UN 

Stec1,vitrified 
clay, cart iron 

Stecl, PVC 

UN 5974.26978.5 

UN UN15991.79 

UN 5954.015980.5 

UN 5979.715986.3 

I' Concrdc headwall routh of Building FD-881-1 I Southern hillside I I881 
88 1 
(Fig. A-10) 

779 
(Fig. A-8) 

850 
(Fig. A-9) 

Manhole near SW corner I Wert of T883 area I 883 
(Fig. A-11) 

North of pond 207.4 Storm drain north of pond 207C FD-779-1 Y 

Southern hillside South of Building 850 FD-850-1 N 

l y  FD-883-1 I 
I 

Aabator UN 865 
(Fig. A-12) 

5986.015988.0 Manhole on eastern ride 
of Building 865 

BS-886-1 
FD-886-2 I Manhole cart of Building 828 

Sump w a t  of Building 875 I Sump west of Building 
~ 

886 
(Fig. A-12) 

Manhole on eastern side of Building BS-865-2 Y 

Sump on western tide of Building 865 BS-865-1 Y 
865 

~~ 

910 
~ ~ -- ~ ~ 

996,997,999 NN 

991,998 NN 

(Fig. A-13) 

(Fig. A-14) 

1 NE of Building 910 ' INN 
~ 

U N  UN N 

UN UN N 

1FD-910-1 I Y 

995 
(Fig. A-15) I UN I UN I N  

I 5975.915976.62 I UN 
CMP 

I lJN I UN 

A A C O  pipe I U N  ~ 15926.515946.0 

Annco pipe 1 UN ~ I5920.015932.1 

CMP = Cormgated Mctal Pipe 
N = Not Currently Sampled 
NE = Nottheast PVC = Polyvinyl Chloride SW = Southwest 
Source: Information summarized from Technical Memorandum Number 1 .  Dora Compilation, operable Unit 8, 7 0  Area (EG6G 1994). 

NW = Northwest 
N N  = Not Verified 

SE = Southeast 
STP = Scwage Treatment Plant Y = Currently Sampled 

I UN 

UN 

UN = Unknown f 
F 
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I Specific flowpath data were obtained from the engineering drawings, information from 

the Surface Water Division, and site walks conducted on November 30, 1993 and 
December 6, 1993. Figures A-1 through A-15 in Appendix 7.1 show the storm drains, 
foundation drains, building sumps, and flow paths of buildings having foundation drains 
in the Industrial Area (EG&G 1994). Elevations of the lowest parts of building 

foundations, foundation drains, and storm drains, if known, are also shown. 

7.3 EXISTING MANAGEMENT, MONITORING, AND DISPOSITION 
PROGRAMS 

The existing programs that relate to the incidental waters and foundation drain waters are 
outlined in the draft Surjbce Waer Management Plan (EG&G 1992a), the Stormwater 

Program (Section 5.2), and the Control and Disposition of Incidental Wufers (EG&G 

1993a). These programs are currently considered best management practices. 

7.3.1 Management Programs 

The draft S u f u e  Wufer Management Plan (EG&G 1992a) provides a long-term program 

for surface water management and disposition at RFP. Surface water is currently 

managed in different ways, depending on the source. Process wastewater is treated at 

the Building 374 treatment facility, and nonindustrial wastewater is treated at the 
wastewater treatment plant, which discharges into the B-series ponds and, ultimately, into 

Walnut Creek. All treated wastewater and stormwater runoff and some shallow 
groundwater discharges are stored in the A, B, or C series ponds on the eastern side of 
the plant before discharging to Big Dry Creek (EG&G 1992a). 

Ninety nonstorm water discharge locations have been identified at RFP. Nonstorm water 

is a term used for waters that do not originate from a precipitation event. Nineteen of 
the 90 discharge locations that are currently being sampled are foundation drains and 
building sumps, and the other 71 are utility pits (EG&G 1993~). In addition, approxi- 
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x .  
mately 20 valve vaults are located in the Industrial Area, according to engineering 
drawing number 37810-057 (Process Liquid Waste Collection and Transfer System, 
RCRA Permitted Unit ##, 1987). The foundation drain waters, for the most part, 
presently flow into the storm drains or directly into the environment and are not collected 
for treatment. Exceptions are the water from the Building 559/561 foundation drain, 
which is pumped to the sanitary sewer system (EG&G 19934); foundation drain water 
from Building 886, which is sent to Building 374 to be treated in the process waste 

system; and the water from Building 881, .which is collected and sent to the OU1 
treatment facility (EG&G 1993e). A request to discantinue foundation drain discharge 
from Building 881 to the Interceptor Trench System has been submitted for approval. 
The drain will be rerouted to discharge foundation water to Woman Creek. Sampling 
of the foundation drain water is currently being conducted to verify that it meets 
discharge standards. Any groundwater that is collected in the process waste valve vaults 

is also transferred to Building 374 for treatment (EG&G 1993b). Most of the building 

sumps on the plant site are routed. to the process waste treatment facility in Building 374 
(Hoffman 1981). Information concerning the destinations of the building sumps at RFP 

h a s  not been available for review and is considered an additional data gap. 

Stormwater-related incidental water locations include water collected from berms, pads, 
manholes, barrels, and various cleanup activities around the Industrial Area. Most of the 
waters collected were sent to Building 374 to be treated in the process waste evaporators. 
The volumes of water collected are not known. 

7.3.2 Monitoring 

Historically, water from foundation drains and building sumps has been monitored. 
When monitoring data were initially reviewed, it was decided to concentrate only on the 

most recent. Therefore, the 1992 and 1993 data were specifically reviewed. 
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In 1992 and 1993, the waters from foundation drains in Buildings 444, 460 (444-460), 
774 (774-l), 371 (371-3 and 371composite), and 779 (779-l), and the water from the 
building sumps in Buildings 11 1 (1 11-2), 707 (707-2), 865 (865-1) and 883 (883-1) were 
sampled every quarter, with the sample identification numbers noted in parentheses. 

Sampling was conducted to ensure that water discharges did not adversely affect surface 
water quality (EG&G 19930. The quarterly sampling included gross alpha, gross beta, 
tritium, nitrate, pH, conductivity, TDS, and target analyte list (TAL) metals. Volatile 

and semivolatile compounds were added to the sampling program in July of 1992 (EG&G 

1993g). The results from this quarterly sampling have been evaluated and are presented 
in the OU8 Technical Memorandm (EG&G 1994). 

~ 

Table 7-2 summarizes analytes that were detected 
aperiodic sampling of foundation drains and building 
1992 and 1993 (EG&G 1994). Based on these data, 

above background levels from 
sumps in the Industrial Area in 

some analytes may occasionally 

exceed the water quality standards that are currently being proposed at RFP. 

These foundation drain sampling locations are identified as nonstorm water discharges. 

Nonstorm water discharge .locations, including these foundation drains, in the RFP 
Industrial Area as of the spring of 1993 are shown in the April 1993 EG&G report Non- 
Stonn Warer Discharge Locan'ons and Sampling Ot Rocky Flats (EG&G 1993c). 

Flow rateL The flow rates from these foundation drains and building sumps were not 

masurd, with the exception of limited data from Building 881 Hillside. Flow rate 
information is estimated because there were flowmeter calibration problems (EG&G 

1993h). The following estimated average flow rates were provided by EG&G OU1 
personnel: 
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Iron 
Manganese 
StrontiUm 

Aluminum 
Iron 

TABLE 7-2 
Industrial Area IMRA/DD 

Selected Results of Elevated Detections from the Aperiodic Sampling 
of Building Sumps and Foundation Drains at Rocky Flats Plant 

3,110 
957 
1,040 

1,7 10 
918 

Selected Analytes (1992, 1993) 

YEAR 

1993 

1993 

1993 

1992 

~~ 

1993 

1993 

1993' 

ANALYTE RESULT @ g L )  

Mercury 
1,l-Dichloroethene 
Carbon Tetrachloride 
chloroform 
Tetrachloroethene 
Trichloroethene 

0.68 
48 
220 
6 
15 
160 

1,1,2,2-TetrachloroeWe 
1,l-Dichloroethane 
1.1-Dichloroethene 
1,2-Dichloroethene 
Carbon Tetrachloride 
Chloroform 
Trichloroethene 

23 
6 
14 
17 
320 
8 
160 

Gross Beta 45 pCiL 

Gross Beta 61 pCiL  

A l U m i n U m  
Gross Beta 
Carbon Tetrachloride 
Chloroform 

6 19 
16 pCiL 
43 
45 

Aluminum 2,580 

Gross Beta 15 pCiL 

(-0 b:\arpV1.lr\im-in\pd\tbk.7-3 08/16/94 Pue 1 of2 
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TABLE 7-2 
Industrial Area IM/IRA/DD 

Selected Results of Elevated Detections from the Aperiodic Sampling 
. of Building Sumps and Foundation Drains at Rocky Flats Plant 

YEAR ANALYTE RESULT @ g m  LOCATIONID 

BS-865-2 

DATE 

3/27 1993 

~~ ~~ ~ 

BS-883-1 

FD-883-1 

FD-886-1 

FD-886-2 

FD-9 10 

~~ 

Aluminum 
Manganese 
Iron 
Strontium 
Gross Alpha 

3/7 

511 

511 

511 

511 

564 
93.2 
835 
789 
12 pCi/L 

1992 

1993 

1993 

I I 

Aluminum 1,790 
Iron 1,450 

I 

Strontium 879 
Tetrachloroethene 6 

Gross Alpha 16 pCiL 

1993 

~~ 

1993 ~ I Gross Alpha 

Chloroform 20 

- Notes: 

BS 
FD 
pCiL 
C l g 5  

- - Building Sump 
a Foundation Drain 
= picocuries per liter 
i micrograms per liter 

, 
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881 FLOW READINGS (EG&G 1993i) 

January, February -4.0 - 4.25 gallons per minute (gpm) 
March, April, May -7.0'- 15 gpm 
June, July, August, No Information 
September, October -2.3 gpm 
November, December -3.5 gpm 

7.3.3 Disposition Program 

Until recently, there has been no approved written procedure concerning the disposition 
of incidental waters at RFP, although a written draft procedure has been used since May 
1990 (EG&G 1993i). The plantwide approved Control and Disposition of Incidental 
Waters (CDIW) procedure became effective on September 6,  1993 (EG&G 1993a). As 
defined by the CDIW, this procedure addresses incidental waters that are nonroutine 
resulting from precipitation events. The procedure also addresses water accumulating 
in valve vaults. The CDIW procedure gives detailed lists of responsibilities and 
instructions for each involved party for identifylng, sampling, collecting, and containing 
incidental waters. This document includes examples of the forms that will be filled out 
and filed with the Surface Water Division. A copy of the CDIW is included in Appendix 
7.2. 

A draft position paper was prepared on May 13, 1993 by the EG&G Surface Water 
Division as requested by the Rocky Flats Field Office (RFFO) for the management of 
foundation drains, utility pits, and other incidental water discharges to the surface waters 
at FGP. Figures 7-4 and 7-5 are flow diagrams that were proposed as guidance for 
managing these waters in response to this request. Chart A details the "big picture" of 
determining discharge routing and Chart B serves as a guide for determining suitability 
of foundation water discharges to surface water (EG&G 1993j). 

, 
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I . .  

YES Can the WWTP legally accept and 
effectively treat the discharge? 

I 

I '  

Divert or continue 
discharge to WWTP; 
pursue flow reduction if 
necessary. 

I 

Can Building 374 legally accept 
and effectively treat the discharge? 

FIGURE 7-4 
Industrial Area IM/LRA/DD 

Flow Chart A: Routing Determination 
for Foundation Drain and Utility Pit Discharges 

YES + Divert tb Building 374. 

YES Is water acceptable for storm 
drain discharge (as determined 
by Flow Chart B)? 

Is it necessary to continue the 
discharge? 

I 

Discontinue discharge. 

Can another existing RFP treatment 
facility-legally accept and effectively 
treat the discharge? 

Divert to appropriate 
treatment location. YES 

I I I 

STP = sewage treatment plant 
Source: EGgG 1993J 

his\ imin \ pd \figures\ l74.lh3 6/4/94 (aldus) 7-17 



FIGURE 7- 5 
Industrial Area IM/IRA/DD 

Flow Chart B: Surface Water Discharge Determination 
for Foundation Drains and Utility Pits 

> RCRA TCLP values? , NO . RCRA-listed waste? NO 

- 

WII them be chronic or acute aquatic toxidty 
concerns in receiving stream or pond or stream 
standard exceedance concerns for receiving pond? ""I YES I 

YES 

Discontinue discharge to 
surface waters. (Go to 
Flow Chart A.) 

NO 

YES 1 
Perform rad-specific analysis: Do results 
indicate chronic or acute aquatic toxicity 
concerns in receiving stream or pond or 
stream standard exceedance problems 
in receiving pond? 

NO 

'I 

Is them an Indication of groundwater contamination 
based on corn arison with Background 

other applicable Information? 
Geochemical e haracterization Report data and 

'I 'I - 
Continue discharge under 

4 . Is gross alpha or gross stormwater exemptions. YES 
beta above natural waters? 

Pursue necessary requirements to continue 
discharge or pursue discharge to a different 
location. 

NO 
Is there reasonable otential for future remediation 
of soils or other me4a as a result of this discharge? 

4 I U 
YES I w - 

Discontinue discharge 
to surface waters. 

. Is a permit or other supporting 
documentation necessary? Continue discharge per SWD approval. 

NO 

Note: RCRA = Resource Conservation and Recovery Act 
TCLP = Toxicity Characteristic Leaching Procedure 

S-"-ce: EGBG 1993j 

nb. 0 i\pdVlguresW-S.h3 7/26/94 (aldus) 

1 I (Go to Flow Chatj%.) 
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7.4 CURRENT WATER PROCESS CAPABILITIES AM) CAPACITIES 

Six treatment facilities were reviewed for treating Industrial Area incidentallfoundation 

waters: OU1, OU2, Building 374, WWTP, Building 774, and Building 910. These 

facilities are described in the following sections. Other water treatment facilities, such 

as the Domestic Water Treatment Plant and Pond A 4  Treatment Facility, are not 

discussed in this section. The Pond A 4  facility was excluded because of its distance 

from the Industrial Area. The Domestic Water Treatment Plant was excluded because 

treatment of contaminated waters at this facility presents unacceptable risks to the potable 

water system. 

o u 1  Building 891 Treatment Fac ility. The OU1 treatment facility is located to the east 

of the 800 complex near the 901 contractor’s yard. The facility treats groundwater and 

foundation drain water coIlected from a french drain/recovery well system located south 

of Building 881 in OU1 (EG&G 1993i). The facility is designed to treat influents 

containing volatile organic compounds, semivolatile organic compounds, uranium, heavy 

metals, and hardness. The facility consists of influent storage, ultraviolet (UV)/hydrogen 

peroxide treatment, a series of ion exchange columns, a degassing unit and treated 

effluent storage. A schematic process diagram is presented in Figure 7-6. 

Influent water is pumped from the OU1 french drain/recovery well system and is stored 

in two 15,000-gallon tanks. Water is fed into a UV/hydrogen peroxide treatment unit 

that has a designed flow rate of 60 gpm. Due to concentrations and types of constituents 

present, the current typical flow rate is 30 gpm; oxidant dose is 50 mg/l; and input 

energy is 240 kw. The UV/hydrogen peroxide process is capable of treating a wide 

range of volatile and semivolatile organic contaminant. Water from the UV/hydrogen 

peroxide process is pumped into another 15,000-gallon storage tank and held until the ion 

exchange columns are available (EG&G 1993k). 

e 
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The ion exchange process consists of four ion exchange columns designed with a flow 
rate of 30 gpm. The first column removes uranium using contact with strong base 
anionic exchange resin. The second column is a weak acid cation exchange resin that 
assists in removing alkalinity and hardness. Water from the first two columns is routed 
to a degassing chamber to release any gases crated by the fvst two ion exchange 
processes. After degassing, water enters the third and fourth columns that consist of 
strong acid cation and weak base anion exchange resins where metals and total dissolved 
solids are removed. The first ion exchange column is not regenerated and is disposed 
of when 4,000,000 gallons of water containing the design concentration of uranium have 
been treated. The latter three ion exchange columns are periodically regenerated at the 
facility. Ion exchange resins are typically selected for specific applications. The 
capability of this ion exchange process to treat for radionuclides other than uranium is 
not hown (EG&G 1993k). 

The water trated at OU1 is monitored for pH and radionuclides during the treatment 
processes. Effluent water is stored in three 150,000-gallon effluent tanks until a batch 
can be sampled. If the effluent is determined to be acceptable, it is released to the south 
interceptor ditch which flows to Pond C-2. If the effluent does not meet release 
standards, it is recycled through the treatment system (DOE 1993). 

The OU1 treatment facility can treat up to 1,296,000 gallons per month (30 gallons per 
minute [gpm]) at design capacity of the ion exchange columns, although expansion of 
the ion exchange process to 60 gpm (to match the W/hydrogen peroxide process) would 
double this capacity. Currently, the facility treats up to 300,000 gallons per month 
during the wet SeaSOn (March, April, May) and as little as 30,000 gallons per month 
during the drier months. The facility was treating approximately 100,OOO gallons per 
month during an October 1993 visit (EG&G 1993k). Assuming the standard flow rate 
of 30 gpm and normal operations at 8 hours per day, the OU1 facility has a minimum 
available capacity of 432,000 gallons per month. Maximum available capacity (24 hours 
per day operation) exceeds one million gallons per month. 
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System limitations of the OU1 facility for treatment of incidentaVfoundation waters 
include the inability to treat high concentrations of chlorinated hydrocarbons particularly 
carbon tetrachloride, the inability to treat free product (NAPL) that could introduce a 
hazard if admitted into the system, limited removal of plutonium (Pu) and americium 
(Am) because of the con taminant specific nature of the ion exchange resins, and the 
inability to remove high concentrations of suspended solids. Other difficulties include 
transporting incidental waters to the facility (a tanker truck is required), inconsistent 
sampling results from the effluent storage tanks, and possible aIgae growth in the 
effluent tanks resulting in acidic waters. In addition, the effluent tanks have been coated 
with paint that has been leaching organics into the water, resulting in the detection of 
xylene in some samples (EG&G 1993k). 

The proposed acceptance criteria for the OU1 treatment facility are presented in Table 
7-3. These acceptance criteria can be used as a guideline. The characterization of all 

incidentaUfoundation water must be evaluated on an individual or batch basis. 

0172 Treatment Fac ib .  The OU2 treatment facility is located in the South Walnut 
Creek drainage east of the plant. The facility treats water collected in sumps at SW-59, 
SW-61, and SW-132. The treatment facility is designed to remove suspended and 

dissolved radionuclides and metals and volatile organic compounds. The design consists 
of an influent holding tank, femc sulfate coagulation, pH precipitation/co-precipitational 
flocculation/sedimentation followed by cross-membrane filtration, neutralization, and 

granular activated &on (GAC). A schematic process diagram is presented in Figure 
7-7. The collected water is pumped to a 10,000-gallon influent tank that feeds water to 
the coagulation/precipitation process where metals and radionuclides are removed. Two 
parallel trains of two GAC units each have been installed at OU2. The &idle1 
configuration is designed to allow for GAC changes without significant down time. GAC 

is a commonly used and reliable technology for treatment of a broad range of organic 
chemicals in water. The service life of a GAC unit in the lead position (first to receive 
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Total Volatile and Semivolatile 
Compounds 

Carbon Tetrachloride 

Chloroform 

Vinyl Chloride 

TABLE 7-3 
Industrial Area IM/IRA/DD 

OU1 Treatment Facility Acceptance Criteria 

1,400 micrograms per liter @gL) 

5 pg/L 

15 pg/L 

To be determined 

Plutonium 

Americium 

Total Uranium 

Total Heavy Metals 

0.05 picocuries per liter (pCi/L) 

0.05 pCi/L 

400 pci/L 

1.5 milligrams per liter (mg/L) 

the influent water) is approximately four months, after which the GAC is regenerated 
onsite or packaged for disposal as a hazardous waste (EG&G 1991a). 

Chloride 

NitratdNitrite 

Sulfate 

Effluent water is discharged directly into South Walnut Creek. Because there are no 
tanks to contain the effluent from the OU2 facility, sampling occurs in the final GAC 

unit. OU2 personnel have recommended that more sampling ports and effluent tanks 
should be added to the system (EG&G 19931). 

100 mg/L 

10 mg/L 

250 mg/L 

7-23 

Total Dissolved Solids 1,500 mg/L 
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The GAC treatment processes have design capacities of 60 gpm each, yielding a 
maximum facility capacity of up to 5,184,000 gallons per month if both trains are 

operated simultaneously. However, the actual capacity is limited to 1,296,OOO gallons 
per month if only one GAC train is operated at a time. The average flow rate is 604,800 
gallons per month. During the wet SeaSOn (March, April, May), the facility operates at 
or near its capacity (1,296,000 gallons per month) (DOE 1993). The average available 
capacity for the treatment of incidentaVfoundation waters is approximately 690,000 
gallons per month (16 gpm) except during March, April, and May. The OU2 treatment 
facility currently is not used to treat incidentaVfoundation waters; however, it is used to 
treat water from sources other than OU2. 

System limitations of the OU2 treatment facility for treating incidental/foundation waters 
include the use of a single stage precipitation reactor. Metals precipitate at different 
pHs. Therefore, the possibility of redissolving precipitated metals is a concern. Other 

limitations include the significant volume of waste materials generated, the lack of 
capacity during the w e k t  periods (March, April, and May), and the difficulty in 

transporting incidental waters to the facility location (a tanker truck is required). 
Because of low influent concentrations, the cqulation/precipitation process has shown 
only limited success with metal and radionuclide removal. 

I The proposed acceptance criteria for the OU2 treatment facility are presented in Table 
7-4. These acceptance criteria can be used as a guideline. The characterization of all 

incidental/foundation water must be evaluated on an individual or batch basis. 

Buildinp 374 - Process Waste Treatment Facility. Building 374 is located in the 
northwestern portion of the Protected Area on the eastern side of Building 371. The 
treatment facility consists of an evaporation process where distilled water is produced for 
reuse and a concentrated salt solution (saltcrete) is stabilized for disposal. Figure 7-8 is 

a schematic diagram of the 374 waste treatment processes. 
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, 
Selenium 

Zinc 

TABLE 7-4 
IndustrialAreaIM/IRA/DD 

OU2 Treatment Facility Acceptance Criteria 

10 pg/L 

100 pg/L 

~ 

Organic Compounds 

Total Volatile and Semivolatile 
Compounds (1) 

Carbon Tetrachloride 

Chloroform 15 p g / L  (2) 

Radionuclides 

Gross Alpha 

15 micrograms per liter (pg/L) (2) 

730 picocuries per liter (pCi/L) 

Gross Beta 545 pci/L 

Plutonium 3.3 pein, 

Americium 0.5 pCi/L 

Total Uranium 15.0 pCi/L 

Barium 

Cadmium 

Nickel 
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TABLE 7-4 
Industrial Area IM/IRA/DD 

OU2 Treatment Facility Acceptance Criteria 
(continued) 

Notes: 

(1) If any of the following compounds are present, consult the Department of 
Environmental Operations Management authority: acetone, %-butanone, 
methylene chloride, vinyl chloride. 
Can be removed by carbon, but capacity will be significantly limited. (2) 

(3) Need to characterize further. 

The 374 evaporation process can treat up to 1,256,584 gallons per month and historically 
(during full RFP production) operated at or near capacity. Currently, the facility treats 

an average of 760,805 gallons per month with approximately 90 percent originating from 
laundry waste water effluents. This average treatment volume is expected to rise to 
approximately 900,OOO gallons per month during D&D activities. Available capacity for 
treatment of incidentallfoundation waters at Building 374 is expected to remain in excess 

of 300,000 gallons per month for the foreseeable future. Building 374 by way of the 231 
Tank currently treats the majority of incidental waters at RFP. 
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The treatment facility was designed to accept a variety of diluted wastewater including 
process wastewater, laundry water, incidental pond water, and desaltable aqueous wastes 

containing metals, radionuclides, and inorganics. Building 374 has no capabilities for 
handling organic wastes (EG&G 1992b). Currently, all process wastewaters from the 

plant process waste collection system are routed to Building 374, where they are 

neutralized, stored, and characterized before treatment. Waters containing radionuclides 
or metals greater than the evaporator acceptance criteria are diverted to a precipitation 
process, which uses hydroxide andor sulfate precipitation processes. Sludge from the 

precipitation process is immobilized with cement and disposed of as radioactive waste 
(saltcrete). Effluent from this process is returned to the evaporation process storage 
tanks for further treatment. Dilute process wastewaters are sent directly to the 
evaporation process. Excess (dilute) wastewaters are transferred to Tank 231 for storage 

pending treatment. Environmental waters (Le., incidental waters, purge waters) that are 
collected from the plant site in tanker trucks are pumped directly into the 231 Tank 

(EG&G 1992~). 

The Building 374 treatment system is a flash evaporation process using a four-stage 
steam-heated reactor with spray evaporation. Water is pumped into the first stage 
(effect) that heats and circulates the water until it evaporates. The water and steam flow 

through the four stages under decreasing pressure until the water in the fourth stage can 

be condensed and contained in an effluent condensate tank for sampling. If the sampling 
indicates the condensate meets applicable water quality standards, it is recycled for use 

in the Building 374 cooling tower and steam plant. The concentrated liquid from each 
stage is collected and stored in the concentrate holding tank until it can be saltcreted and 
stored (EG&G 1992~). Saltcreting is a process by which a waste is concentrated to 35 
percent solids and mixed with portland cement for solidification and stabilization. 

, 
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Advantages of the 374 treatment facility for the treatment of incidentaVfoundation waters 

include a large storage capacity at the 231 Tank, a consistent, available capacity for 

treatment, and an ability to accept virtually any mixture of constituents (other than 

organics) in a broad range of concentrations. 

System limitations of the Building 374 treatment facility are that the facility has been in 

operation for 15 years and is outdated, the inability to treat organic contaminants, and 

the need to use tanker trucks to transfer incidentallfoundation waters to the facility. 

The proposed acceptance criteria for Building 374 treatment facility are presented in 

Table 7-5. These acceptance criteria can to be used as a guideline. The characterization 

of all incidentallfoundation water must be evaluated on an individual or batch basis. 

Waste Water Treatment Plant, The WWTP is located in Building 995 outside and east 

of the Protected Area. The WWTP is designed to treat domestic wastewater at RFP, but 

currently receives incidental/foundation waters from the foundation drains of Building 

559, the 900 area, and possibly other buildings on the plant site. Influent to the WWTP 

flows through two 60,000-gallon equalization basins (Building 990). In the event of a 

spill or contamination event within the sewer system, water can be isolated and stored. 

The WWTP is a flowequalized two-train continuous flow-activated sludge system 

followed by polymer/alum enhanced postsecondary clarification, filtration, chlorination, 

and dechlorination. Sludge is dried to 43 percent solids before being transported offsite 

for disposal. Sludge bed leachate is collected and retreated. Effluent water is sampled 
and released to Pond B-3 when it meets applicable water quality standards as defined by 

the current NPDES discharge permit (EG&G 1993m). Figure 7-9 shows a schematic 
layout of the WWTP. 

The design capacity of the WWTP is 21,000,000 gallons per month, but the actual 

capacity is limited to 15,000,000 gallons per month by operational considerations. The 

facility receives an average of 4,500,000 gallons per month. During the wet months, it 



, 
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o-Dichlorobenzene 

Styrene 

Tetrachloroethylene 

Toluene 

trans- 1,2-Dichloroethylene 

Xylenes (total) 

Dichloromethane 

1,2,bTnchlorobenzene 

1,1,2-Tnchloroethane 
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0.6 mg/L 

0.1 mg/L 

0.005 mg/L 

1.0 mg/L 

0.1 mglL 

10.0 mg/L 

0.005 mg/L 

0.07 mg/L 

0.005 mg/L 

TABLE 7-5 
Industrial Area IM/IRA/DD 

Building 374 Treatment Facility Acceptance Criteria 

Monochlorobenzene 
I 
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TABLE 7-5 
Industrial Area IM/IRA/DD 

Building 374 Treatment Facility Acceptance Criteria 
(continued) 

bdionuclidesMetals 
;old Side Desaltab le) 

?rocess Liquid to the Evaporator 
2.00 x lo-' grams/liter (gL) fissile material 

laundry water, Clarifier Effluent and Process Waste to the Evaporator 

13,500 picocuries per liter @CilL) Total Alpha ' 

Minimum pH is 6.0 

Pond Water to Building 374 and D-231 A and B Tanks for Processing in the 
Evaporator _ .  

13,500 pCi/L Total Alpha 
Minimum pH is 6.0 

Hot Side (Treatable) 

Building Transfers 

Minimum pH is 2.0 

From Tanks or Sumps in Buildings 444, 460, 559, 707, 776, 779, 881, 883, 865, 
and 889 

Fissile Material 
Tritium 1,OOO,OOO pCi/L 
Beryllium less than 5 ppm 
Cyanide less than 50 ppm 
Minimum pH is 2.0 

1 x 10-3 g/L 

0 
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receives up to 9,500,000 gallons per month (EG&G 1993n). Substantial capacity is 

available at the WWTP for the treatment of incidentaUfoundation waters. 

WWTP personnel indicated that eight real-time pH monitoring stations are associated 

with the WWTP. Two are located in the basins, one is Iocated at the'final outfall, and 

the other five are located within Building 995. In addition, there are two real-time 

conductivity monitors and one real-time hydrocarbon monitor. These locations are 

shown in Figure 7-10. Specific real-time monitoring includes radionuclides and chlorine 

(EG&G 1993n). Wackenhut operates the radionuclide mor&; however, data are not 

available. The specifications and exisknce of the gamma detectors on the feed lines to 

the WWTP are not classified; it is not known where this information can be found 

(EG&G 19930). 

Advantages of the WWTP for the treatment of incidental/foundation waters include the 

large available capacity, the ability to handle high suspended solids, the ability to treat 

low levels of organics, and the ease of transport (Le., waters can be discharged into the 

nearest sewer manhole). Discharge from the Building 559/561 foundation drain is 

currently being trcztted by the WWTP. The Building 559/561 foundation drain water 

contains less than 500 parts per billion (ppb) carbon tetrachloride (EG&G 1993n). 

Treatment process concerns at the WWTP facility include the potential of influent waste 

becoming chemically contaminated, creating upsets to the activated sludge organisms and 

potential waste disposal problems with metal or radionuclide-laden sludges. The 

Department of Energy RFFO requested that EG&G Rocky Flats, Inc. prepare a spill 

control tankage plan at the WWTP. The plan now set forth to meet this request is 

presented in a letter, dated July 8, 1994, from T.G. Hedahl, Director of Waste 

Management, to Mark N. Silverman, Manager DOE RFFO, Attention S. Olinger 

7-34 
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(Hedahl 1994). This plan currently envisions the construction of two sets of tanks. The 
first set will consist of the installation of approximately 320,000 gallons of influent 
storage. The second set will consist of the installation of approximately 550,000 gallons a 

of effluent storage. The 320,000 gallons of influent storage can also be used as a flow 
equaLization system for the WWTP. Additionally, the influent storage tanks could 
enhance removal of ammonia and nitrates from the incoming waste stream. It is 

currently projected that the tank design, construction, and implementation would take 38 
months. For planning purposes, the start date of Feb~ary 6, 1995 is projected. 

The proposed acceptance criteria for the WWTP were established by the Surface Water 
Division at Rocky Flats. Regulated Waste Operations approval is also required after 
meeting the requirements stated. Problems may result from the introduction of toxic or 
radioactive contaminants to the digesters, which could potentially cause system upsets or 
sludge disposition problems (EG&G 1993n). The WWTP caq accept dilute waters (< 2.5 

milligrams per liter [mg/L] of total toxic organic chemicals) and can remove some metals 

and radionuclides at low concentrations. Other criteria proposed by the Surface Water 
Division at Rocky Flats for WWTP acceptance include the following: 

’ 

0 a pH value in the range of five (5.0) to ten (10.0) standard units; 

0 no solid, viscous, or liquid wastes that may cause obstruction to the flow in a 

collection line or otherwise interfere with the proper operation of the WWTP 

(Prohibited materials include all solid objects, material, refuse, and debris not 
normally contained in sewage.); 

0 no explosive mixtures consisting of liquids, solids, or gases that, by reason of 
their nature or quantity are or may be sufficient either alone or by interaction 

with other substances to cause fire or explosion or be injurious in any way to the 
operation of the WWTP (Prohibited materials include, but are not limited to, 



DRAFT FINAL 

gasoline, kerosene, naphtha, benzene, toluene, xylene, ethers, alcohols, ketones, 

aldehydes, peroxides, chlorates, perchlorates, bromates, &ides, hydrides and 

sulfates.); 

0 no flammable substance with a flashpoint lower than 186 degrees Fahrenheit 

e a temperature between 32" and 150" F; 

no grease, oil, or other substance that will solidify or become viscous between 

32" and 150" F; 

0 no improperly shredded garbage (Garbage must be ground or comminuted to such 

a degree that all particles will be carried freely in suspension under flow 

conditions normally prevailing in the wastewater system to which the user is 

connected; no particle shall be greater than one-half inch in any direction.); 

0 no gases or vapors either free of occluded in concentrations toxic or dangerous 

to humans or animals; 

0 no pollutant, including oxygen demanding pollutants (BOD5) released at a rate 

and/or concentration that has a reasonable potential, in the opinion of the WWTP 

manager, to adversely affect the WWTP; 

e no toxic or irritating substance which will create conditions hazardous to public 

health and safety; 

e no grease or oil or any oily substance from petroleum or mineral origin in excess 

of 100 ppm; I 
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0 no toxic or poisonous solids, liquids or gases in sufficient quantity, either singly 

or by interaction with other wastes, to injure or interfere with any sewage 

treatment process, to create any hazard in the receiving water of the WWTP or 

to contaminate the sludge of any wastewater treatment process; 

0 no organic toxic pollutants introduced by the intentional or accidental dumping 

of solvents used in operations involving degreasing, surface preparation, tank 
washing, paint thinning, paint equipment cleaning or any other process; and 

must not cause the temperature of the tratment plant to exceed 104" F. 

The placement of the 320,000 gallon influent storage tank should be able to help control 

the limitations of the WWTP. 

BuildinP 774 - Treatment Fac ilily. This treatment facility is located in the northern part 

of the Protected Area to the east of Building 771. Building 774 is the old process waste 

treatment facility. The facility is very old and currently functions as a pretreatment 

facility for process wastewater collected in Buildings 771 and 774 and any plant water 

containing high radionuclide concentrations. In the past, Building 774 had the capability 

of treating organics through the "jelly plant" and the OASIS system; currently, these 

systems are inoperable (EG&G 1993~). 

The Building 774 facility is designated for high radiologid contaminated waters only. 

Only waters that exceed the limits of Building 374 are transported to Building 774. The 

current facility is not designed to handle organic compounds. The treatment facility 

consists of a precipitation process similar to that described for Building 374. The 
precipitated wastes are saltcreted and stored, and the liquid effluents are sent to Building 

374 for further treatment (Rockwell International 1987). Building 774 could pretreat 

inciden tallfoundation waters having high concentrations of radionuclides. 
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The amount of fissile material received from any building to Building 774 must not 

exceed 1.5 grams per liter (g/l) in a single transfer and must not exceed the limit for 

each individual tank or process vessel. 

Buildinp 910 - Treatment Fac iliQ. Building 910 is located to the south of the 207B 

series solar ponds. Building 910 houses the treatment system that primarily treats water 
from the solar evaporation ponds and water contained in the modular storage tanks that 
collect water from the northern Interceptor Trench of OU4 as a part of the IM/IRA for 
OU4 (EG&G 1993q). The Building 910 facility consists of three identical units, each 
consisting of a vapor compression (VC) unit and a multiple-effect multiple-stage (MEMS) 
evaporator. This system is designed to treat aqueous waste streams containing metals, 
radionuclides,md nitrates. Similar to Building 374, the VC/MEMS units are unable to 
treat organic compounds. A schematic process diagram is presented in Figure 7-1 1. 
Each VC/MEMS unit receives influent through the manifold station. The water is 
filtered and then passed through the preheater before entering the VC unit. The 
concentrate is fed to the MEMS for further concentration. . The distillate from the 
VC/MEMS is collected into small (7,000-gallon) surge tanks and then passed through an 
in-line conductivity monitor. If the conductivity is less than 150 micromhos per 

centrimeter (pmhos/cm), the water is transferred to a 500,000-gallon distillate holding 
tank, sampled, and then injected into the Raw Water System for use by the plant cooling 

towers. If the conductivity is greater than 150 &mhos/cm) the water is sent back to the 
VC unit for reprocessing. Concentrate from the VC/MEMS units is collected, sampled 
for waste characterization, and sent to Building 374 for saltcreting (EG&G 1993q). Each 
VCIMEMS system has a design capacity of 540,000 gallons per month for a total of 

1,620,000 gallons per month (EG&G 1993q). 

Currently, the building 910 treatment facility is not operational. Many design problems 
that led to stopping operation were encountered during system startup testing. 

Modifications are necessary to reactivate the system. 
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Building 910 was designed primarily as a waste reduction facility targeting radiological- 

contaminated waters only. This facility is not designed to handle organic compounds. 

Liquid received into Building 910, at a minimum, will be sampled for pH and gross 

alpha in picocuries per liter @Ci/L). The acceptance limits for the waste to be processed 

is at or below 13,500 pCUL total gross alpha. Wastes exceeding this limit will be 

handled on a case-by-case basis under the guidance of Operational Health Physics. 

. 

A summary of the current methods for disposing of the various wastes that are generated 

from the treatment facilities at Rocky Flats are presented in Table 7-6. Table 7-7 

outlines the treatment capabilities and throughput capacity of each facility. 

7.5 DATAGAPS 
i 

Several data gaps were identified during the evaluation of incidental/foundation waters 

in the Industrial Area. It is important to fully understand the incidental and foundation 

water system at RFP to propose appropriate actions. These informational gaps are 

discussed below. 
- 

The procedure for control and disposition of incidental water management does not 

include foundation drain or building sump waters. The CDIW includes incidental waters 

that are nonroutine resulting from precipitation events and water found in valve vaults. 

I Under this program, incidental water found in valve vaults generally does not require in- 

depth sampling and analysis for metals, specific radionuclides, or organics. Therefore, 

the presence of specific potential COPCs is unknown. 

The Surface Water Management Plan was developed to monitor discharge locations to 

the surface water. This plan has provided guidance for monitoring surface discharge 

locations including foundation drains and building sumps since its existence. 

Subsequently, an evaluation of the location of foundation drains, sampling frequency, and 

analytical results, both historical and current, has been performed as part of the OU8 
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TABLE 7-6 

Industrial Area IM/IRA/DD 
Current Disposition of Water and Waste 

at Active Treatment Facilities at Rocky Flats Plant 

774 - Old Process 
Waste 

Treatment Facility Water Disposition 

ou1- 
W/Peroxide 

Water is transferred to 374 for - 
further treatment. 

Feeds into effluent tanks to be 
sampled, then released to the 
South Interceptor Ditech system 
or retreated if sample levels are 
unacceptable. 

Walnut Creek. 

Waste Disposition 

Ion exchange resins are 
regenerated periodically. The 
regenerate is transferred to 
Building 374 for treatment. 

Spent GAC and fiiter bags are 
stored onsite. Sludge is stored 
onsite. 

374 - Process 
Waste 

Collected into effluent tanks to 
be sampled, then recycled to the 
374 cooling tower and steam 
plant. 

WWTP Collected into effluent tanks to 
be sampled, then released to the 
B series ponds. 

Wet sludge is saltcreted and 
stored onsite. 

Dried sludge is packaged and 
shipped to the Nevada Test Site. 

Wet sludge is saltcreted and 
stored onsite. 

9 10 - Portable 
Evaporators 

Collected into effluent tanks to 
be sampled, then injected into 
the raw water system for use by 
the plant site cooling towers. 

Wet sludge is saltcreted and 
stored onsite. 

Notes: 
GAC = granular activated carbon W = ultraviolet 
WWTP = wastewater treatment plant 

References: Rocky Flas Planr Mission Tramition Program Managemen! Plan, Appendix A-3 
(EG&G 19924) and Operational Safety Analysis reports (EG&G 1992c) 



100,OOO ave. 
300,000max. 

604,800 ave. 
1,296,000 m a .  

@OM3 199%). 
(DOE 1993) 

@O&O 1991a), 
(DOE 1993), 
(EOBtO 19931) 

Rash evaporation (4cffect steam 
heated process with spray evaporation) 

Settling, clarification, anaerobic 
digestion (activated sludge) 

Salts, inorganics, metals, uranium, 
americium, plutonium 

Biological, nitrates, phosphorous, 
chlorides, chromium, solids, organic 
matter, metals, <SO0 ppb organics 

1,256,584 (A) 

21 ,OOO,OOO @) 
15,000,000 (A) 

TABLE 7-7 
* Industrial Area IM/IRA/DD 

Active Treatment Facilities at Rocky Flats Plant 

~~ 

Treatment Contaminants Treated Capacity 
(ndmonth) 

Description 

Uranium, hardness, metals, organic 
chemicals. PCBs. TDS 

1,296,000 WIHydrogen Peroxide and ion 
exchange 

Coagulation, precipitation, flocculation, 
neutralization, cross membrane 
filtration. granular activated carbon 
(GAC) 

ou 1 

o u 2  Solids, metals, organic chemicals, 
uranium, plutonium, americium 

5,184,000 @) 
1,296,000 (A) 

760,805 ave. (MI 1988), Bldg. 374 - Waste 
Treatment Facility 

Wastewater 
Treatment Plant 
W P )  I 

Bldg. 774 - Old 
Waste Treatment 
Facility 

Precipitation with iron sulfate, ship to 
374 for further treatment 

Solids, chemical compounds, metals, 
high levels of uranium, plutonium, 
americium 

Services only 
water from 771, 
774, and bottled 

3 units at 
540,000 

Not available @OB0 19931), 
@O&O 1993p) 

Limited (EGbO 19931) 
operational 
history 

~~ ~ 

Bldg. 910 Vapor compression, multicffect, multi- 
stage process with spray evaporation 

Salts, inorganics, uranium, 
plutonium, americium, metals 

(A) = Actual capacity 
(D) = Design capacity 

PCBs = Polychlorinated Biphenyls 
UV = Ultraviolet 

TDS = Total Dissolved Solids 
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RFI/RI. Data gaps associated With the management of surface water discharge include 

the volume of flow at specific foundation drain locations and inconsistent sampling of 

specific contaminants. It appears that some foundation drains are being sampled at 

inappropriate locations, and other key locations have not been sampled. Additionally, 

this program does not include a disposition plan for foundation drains and building sump 

waters. 

The ultimate destination of the water from some of the building sumps is unknown. 

Some, but not all, of the building sumps are routed to the process waste system. It is 

necessary to understand these other destinations to fully understand the sump collection 

system. 

In some areas, the foundation drain sampling locations suddenly went dry. It is 

necessary to understand the cause of this. If construction in the area resulted in rerouting 

or capping these drains, documentation on where, when, and how this was performed 

needs investigation. If the pipes have broken or collapsed, this also requires verifrcation. 

Information concerning the new NPDES permit for RFP and how this permit relates to 

incidental/foundation waters and the Industrial Area, in general, is an additional data gap. 

7.6 PROPOSED ACTIONS FOR MONITORING AND DISPOSITION , 

As discussed in Section 7.5, there are several informational data gaps that exist 

pertaining to the complete characterization of incidental/foundation waters in the 

Industrial Area. These data gaps should be addressed before comprehensive proposed 

actions concerning the monitoring and disposition of incidental and foundation waters are 

finalized. The following subsections present proposed revisions to the existing program 

and proposed actions for treatment options. 

~ 

I 

Rccyckd I 
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7.6.1 Monitoring 

Understanding more about incidentaVfoundation waters at  RFP is necessary to enhance 

the current incidental waters management programs. Proposed revisions to the existing 

programs will be consistent with concepts presented in the draft NPDES permit. The 

following list consists of proposed actions for improving the general management of 

incidental waters at RFP. 

1. 

2. 

3. 

4. 

5. 

6. 

A list of characterization analytes has been developed for foundation drains and. 

building sump waters based on the acceptance criteria from existing tratment 

facilities and is summarized in Table 7-8. This list will be appended to the 

programs plans addressing the management of foundation drain and building sump 

water. 

Foundation drains will be sampled as recommended by the OU8 Technical 
Memorandum (EG&G 1994) and flow rates will be measured on a quarterly basis. 

\ 

Field documentation for sampling and monitoring will be revised to include dates, 

volumes, water quality parameters, and flow. These records will be managed in 

a document control system. 

The final destinations of building sump discharges will be established. 

The CDIW will be appended to include a more detailed analyte list for 

characterization of valve vault water. 

The surface water management plan will be appended to monitor all foundation 

drains and building sumps not previously identified. 

7-45 Rccyclcd 
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TABLE 7-8 
Industrial Area IM/IRA/DD 

Incidental Waters Characterization List 

Water Quality Parameters 
Total Dissolved Solids 
Temperature 
Total Organic Carbon 

Dissolved Oxygen 
TPH 
Conductivity 

PH 

Ions 
Chloride 
Nitra WNitrite 

Cyanide 
. Sulfate 

Metals 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Iron 
Lead 
Mahganese 
Mercury 
Nickel 
Selenium 
Zinc 

Radionuclides 
Gross Alpha 
Gross Beta 
Plutonium 
A menciu m 
Total Uranium 
Fissile material 
Tritium 

rotal Volatile and Semivolatile Compounds 

Carbon Tetrachloride 
Chloroform 
Vinyl Chloride 
acetone, 
2-butanone, 
methylene chloride, 
Benzene 
1,2-Dichloroethane 
Trichloroethylene 
para-Dichlorobenzene 
1,l-Dichloroethylene 
1 , 1 , 1-Trichloroethane 
cis- 1 ,2-Dichloropropane 
1,2-Dic hloropropane 
Ethlybenzene 

- Monochlorobenzene 
o-Dichlorobenzene 
Styrene 
Tetrachloroethylene 
Toluene 
trans- 1 ,ZDichloroeth ylene 
Xylenes (total) 
Dichloromethane 
1,2,4-Trichlorobenzene 
1,1,2-Trichloroethane 

Total Toxic Organics 
ItemsKonstituents to be considered: 

obstructive material 
explosive mixtures (LEL) 
flammable substance with a flashpoint 

lower than 186 degrees F 
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Based on these monitoring program proposed actions, information will be collected and 

used to assist IM/IRA personnel with incidentaVfoundation drain water management 
during D&D activities. 

7.6.2 Disposition 

As discussed in Section 7.3.3, incidenWfoundation waters are currently managed under 
existing approved procedures. The requirements for inciden Wfoundation waters 

disposition can be summarized as capture, analyze, treat if necessary, and dispose as 
appropriate. 

Foundation drain and building sump waters may contain suspended solids, dissolved 
metals, radionuclides, inorganics, and organic chemicals. Concentrations are expected 

to be relatively diluted; thus, selected potential treatment facilities must be capable of 
effective trtxtment at low concentrations. Potential treatment facilities include OU1, 
OU2, Building 374, Building 774, and the WWTP. Capabilities for treatment of 

incidental waters are limited at OU1, OU2, and Building 774 treatment facilities. These 
facilities were designed for specific needs. 

With the exception of organics, treatment facilities in Building 374 and the WWTP are 
capable of treating the majority of contaminated waters. If incidental/foundation waters 
contain concentrations of organic chemicals above levels that can be treated at the 

WWTP, OU1 and OU2 treatment facilities may accept water if it meets acceptance 
criteria. It may be necessary to incorporate a pretrtxtment for incidental/foundation 
water at the source if acceptance criteria are not met. Technologies used for 
pretreatment of incidental/foundation waters will be based on the availability of Building 

374 and the WWTP for further, more complete treatment. Incidental/foundation water 
characterization will determine whether pretreatment is required. 

(wpWp0 bb\im-in\pd\na7.1~~ 08/16/W 7-47 Rayclcd 



Because of the diverse locations of incidenWfoundation waters and generally low 

concentrations, pretreatment technologies will have the following characteristics: 

e Portable: Treatment systems that can be moved in and set up quickly at varying 

locations will alleviate the need for large storage or the need to transport suspect 

waters by tanker truck to a central storage location. 

e Modular: The diversity of potential contaminants requires a diversity of 
treatment technologies. These technologies do not necessarily need to address all 

potential contaminants but must be capable of handling the majority of expected 

contaminants. 

e InfluenVEffluent Storage: Influent tankage of 5,000 to 10,OOO gallons allows for 

flow control to necessary treatment facilities. Effluent tankage allows for water 

quality monitoring before disposition of the water. 
_ _  

e Sediment Filtration: Although the majority of incidental waters are not expected 

to have high concentrations of solids, prefiltration of TSS will be necessary to 
protect or enhance other treatment pr&ses. Filtration may also be capable of 

reducing metals and/or radionuclides. 

It is important to note that, currently, no onsite facilities appear to have the capability 

of handling water with all of the possible contaminants. Some existing facilities, 

however, could be modified. This is currently being investigated under the Phase II Part 

A permit for each facility. 

Figures 7-12 and 7-13 present the Incidental/Foundation water treatment decision flow 

diagrams. Tables 7-9 and 7-10 present the descriptions of the IncidenWFoundation 

water treatment decision flow diagrams. These figures and tables do not reflect available 

capacity and are presented as a general guide for incidental/foundation water disposition. 
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FIGURE 7-12 
INDUSTRIAL AREA IWIWDD,  

INClDENTlAUFOUNDATlON WATER TREATMENT DECISION 
FLOW DIAGRAM FOR MIXED WASTE 

METALS AND ORGANICS 
WWTP MAXIMUM 

ACCEPTANCE VALUES 
DISCHARGE TO WWTP 

INClDENTALlFOUNDATlON WATER 

-I SURFACE DISCHARGE 

METALS AND ORGANICS ROUTE TO 
OUl TREATMENT FACILITY OUl TREATMENT 

FACILITY 

I NOTE: 

SURFACE DISCHARGE 

j EOM = ENVIRONMENTAL OPERATIONS MANAGEMENT 

OU2 TREATMENT 
CONSULT EOM FACILITY 

1.82 

SLUDGE 

h:\wp\nstsbraphiaY-dd4 7/11/94 (ddm) a FOR NUMBER REFERENCE, SEE TABLE 7-10 
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FIGURE 7-13 

INDUSTRIAL AREA IMIIRNDD, 
INClDENTAUFOUNDATlON WATER TREATMENT DECISION 

FLOW DIAGRAM FOR METALS 

yes OUl TREATMENT ROUTE TO O U l  
TREATMENT 

FACILITY 
SURFACE DISCHARGE 

SALTCRETE I (PRECIPITATE) 1 

No 

EOM = ENVIRONMENTAL 
OPERATIONS MANAGEMENT 

ION EXCHANGE 
METAL RECOVERY 

FOR NUMBER REFERENCE, 
SEE TABLE 7-11 
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TREATMENT FLOW/DECISION 

TABLE 7-9 
Industrial Area IM/IRA/DD 

Description of InadentallFoundation Water Treatment 
Decision Flow Diagram for Mixed Waste 

NARRATIVE 

1.00 Metals and Organics C Maximum 
Surface Discharge values 

1.10 Surface discharge 

Refer to Figure 7-5, Industrial Area IM/IRA/DD, Flow 
Chart B: Surface Water Discharge Determination for 
Foundation Drains and Utility Pits 

Criteria stated in 1.00 is met. Release IncidentallFoundation 
I water to storm drainage. 
I 

maximum acceptance values - 
1.30 Discharge to WWrP 

1.31 Surface discharge 

1.20 Metals and Organics < the 
wastewater treatment plant (WWTP) 

Criteria stated io 1.20 is met. IncidentallFoundation water 
is discharged to the WWTP for treatment. 

Water from the WWTP meets effluent standards and is 

Refer to discussion of acceptance criteria for the WWTP in 
Section 7.4. I 

1.32 Sludge 

1.40 Metals and organics C the OU1 
treatment facility maximum acceptance 
values 

discharged to the B series ponds. 

Accumulated sludge waste in the WWTP process is dried 
and drummed. 

Refer to Table 7 4 ,  Industrial Area IM/IRA/DD, OU1 
Treatment Facility Acceptance Criteria 

I standards and is discharged to the C series ponds. 
I 

1.52 Ion-Exchange metal recovery The ion-exchange columns are regenerated for metal I m v e r v .  
~~~~ ~ ~ 

1.60 Metals and organics < the OU2 
treatment facility maximum acceptance 
values 

1.70 Contains no acetone, 2-butanone, 
methylene chloride and vinyl chloride 

Refer to Table 7-5, Industrial Area IM/IRA/DD, OU2 
Treatment Facility Acceptance Criteria 

Organics listed are not effectively treated by carbon 
absorption. 

1.71 EOM 
~~ I Contact the Depart of Environmental Operations 

I Management. 
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TREATMENT FLOWAIECISION 

1.80 Route to OU2 treatment facility 

1.81 Surface discharge 

TABLE 7-9 
Indrrstrial h lMfIRA/DD 

Description of Inadental/Foundation Water Treatment 
Decision Flow Diagram for Mixed Waste 

NARRATlVE 

Criteria stated in 1.60 & 1.70 have beea met. 
Incidmtal/Foundation water is muted to the OU2 treatment 

facility. 

T d  water from the OU2 tmatment facility meets effluent 
standards and is discharged to South Walnut Creek. 

1.82 Sludge . 

1.90 Consult EOM or treat for metals 
(Refer to Figure 7-13), 

Sludge geoeiotsd from the OU2 treatment proces~ is 
drummed. 

If organics do not meet criteria stated in 1.60 and 1.70, 
consult the Departmeat of Environmental Operations 
Management. If metals do not meet the criteria stated in 
1.60, continue to treat for metals. Refer to Figure 7-13, 
Industrial Area IM/IRA/DD, IncidentalFoundation Water 
Decision Flow Diagram for Metals. 

7.7 SUMMARY OF AVAILABLE DATA 

Because large amounts of data are available concerning RFP, it is necessary to select 

specific documents that provide key information for evaluating the current water 

management program and potential water treatment technologies. The first document 

evaluated was the August 12, 1993 draft Control und Disposition of Incidental Warers 
written by EG&G Surface Water Division (EG&G 1993a). This document identified 

other documents and sources of information. The documents that were reviewed for this 

section and the general content of each document is listed in Table 7-11. These 
documents are listed alphabetically according to their titles. Personal interviews were 

conducted to confirm information concerning current Rocky Flats treatments, foundation 

drain locations, and the ongoing Drain Identification Study @IS) (EG&G 1993r). 

Surface Water Division personnel were also interviewed to provide complete information. 

, 
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1.00 Metals < Maximum surface 
Discharge values 

1.10 Surface discharge 

1.20 Mews < WWTP maximum 
acceptance values 

1.30 Route to WWTP 

1.3 1 Surface discharge 

1.32 Sludge 

1.40 Metals < OU1 treatment facility 
maximum gcceptance values 

1.50 Route to OU1 treatment facility 

1.5 1 Surface discharge 

TABLE 7-10 
Industrial Area RM/IRA/DD 

Description of IncidentaYFoundation Water Treatment 
Decision Flow Diagram for Metals 

Refer to Figure 7-5, Industrial Area IM/IRA/DD, Flow 
Chart B: Surface Water Discharge Determination for 
Foundation Drains and Utility Pits 

Criteria stated in 1.00 is met. Release 
IncidentalEoundation water to storm drainage. 

Refer to discussion of acceptance criteria for the 
WWTP in Section 7.4. 

Criteria stated in 1.20 is met. IncidentalFoundation 
water is discharged to the WWTP for treatment. 

Water from the WWTP meets effluent standards and is 
discharged to the B series ponds. 

Accumulated sludge waste in the WWTP process is 
dried and drummed. 

Refer to Table 7-4, Industrial Area IM/IRA/DD, OU1 
Treatment Facility Acceptance Criteria 

Criteria stated in 1.40 is met. IncidentalFoundation 
water is routed to the OU1 treatment facility. 

Treated water from the OU1 treatment facility meets 
effluent standards and is discharged to the C series 

. 

TREATMENT FLOWDECISION I ' NARRATIVE 

1.52 Ion-Exchange metal recovery 

1.60 Metals < OU2 treatment facility 
maximum acceptance values 

1.70 Route to OU2 treatment facility 

1.7 1 Surface discharge 

The ion-exchange columns are regenerated for metal 
recovery. 

Refer to Table 7-5, Industrial Area IMARADD, OU2 
Treatment Facility Acceptance Criteria 

Criteria stated in 1.60 is met. Incidentalffoundation 
water is routed to the OU2 treatment facility. 

Treated water from the OU2 treatment facility meets 
effluent standards and is discharged to South Walnut 
Creek. 

7-53 
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1.72 Sludge 

1.80 Metals < Building 374 maximum 
acceptance values 

1.90 Metals < Building 374 
evaporator process maximum 
acceptance values 

2.06' Route to Building 374 
precipitation process 

2.10 Saltcrete (precipitate) 

2.20 Route to Building 374 evaporator 
process 

2.21 Raw water 

2.22 Saltcrete (Residual) 

TABLE 7-10 
Industrial Area IM/IRA/DD 

Description of IncidentaUFoundation Water Treatment 
Decision Flow Diagram for Metals 

Sludge generated from the OU2 treatment process is 
drummed. 

Refer to Table 7-6, Industrial Area IM/IRA/DD, 
Building 374 Treatment Facility Acceptance Criteria 

Refer to Table 7-6, Industrial Area IM/IRA/DD, 
Building 374 Treatment Facility Acceptance Criteria 

Metals will be precipitated by pH or chemical agents. 
Decant will be routed to 1.90, the evaporator 
maximum acceptance values in flow diagram. 

The precipitate from 2.00 will be saltcreted. 

Criteria stated in 1.90 is met. IncidentallFoundation 
water is routed to Building 374 evaporator process for 
treatment. 

Decant from the evaporator process if meeting effluent 
standards is routed to the raw water system. 

Residual from the evaporator process is dried to 35% 
solids and saltcreted. 

2.30 Contact the Department of Environmental Operations I Manaeernent. 

Engineering drawings were reviewed in detail to accurately locate each of the foundation 

drains, building sumps, valve vaults, and utility pits that could potentially intersect the 

groundwater. Table 7-12 presents a cross reference of foundation drain and engineering 

drawings. 
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TABLE 7-11 

Industrial Area IM/IRA/DD 
Selected Incidental Water References Collected 

for the Rocky Flats Plant IM/IRA/D1) 0 

DOCUMENT INFORMATION/LEVEL 

A Description of Roc0  Flats Foundation Drains 
(EG&G 19920 

Analysis of Precipitation Occurrences in Los Alamos, 
New Mexico, for Long-Tern Predictions of Warte 
Repository Behavior (Nyhan 1989) 

Annual Report for Treatability Studies at Rocky Flars 
Plant, FbcaZ Year 1991 (DOE 1992) good information 

Annual Report for neatability Studies at Rocky Flats 
Plant, Fiscal Year I992 (DOE 1993) 

Catalogue of Monitoring Activities (EG&G 1991b) 
Tables 4-9 & 4-12. 

Foundation drain locations 

Meteorology of Los Alamos, 
N/A 

Different test treatments Very 

Updated test treatments 
Very good infomation 

Sec. CFoundation Drain, 
Building Sump, Incidental 
Waters monitoring summaries 

~ 

Demonstration of the Colloid Polishing Filter Method. 
Program Fact Sheet (EPA 1993) 

Design and Engineering of the U M l W  Mobile Waste 
Treanent Plant (Conroy 1989) 

Engineering Evalwtion/Cost AMtysi~ for the Proposed 
Management of Contaminated Structures at the 
Weldon Spring Qlemical Plant (DOE 1991) 

Environmental Constituents in the Rocky Flars Area 
Non Facility Related Sources Pemhent to Water 
Qualiry (Morgan 1990) 

in Ponds A-4, B-5, and C-2: Final Report (EG&G 
1990) 

Test of CPFM 

Design specifications for 
treatment designed by AIChE 

List of decommissioning -and 
disassembling activities 

Nonpoint source water quality 

Evaluation of Treatment Alternan'ves for Storm Water Twelve altcrnatives for 
treating RFP pond water 

Final Phase Work Plan for OU9 EG&G 1993r) Chemicals of concern 

Final Safety Analysis Repon - Building 774 (Rockwell Building 774 treatment UCNI 
International 1987) document 

~ ~ 

Guide to Treanent Technologies for Hazardous Wastes 

Hydrology of a Nuclear Processing Plant Site (Hum 

Biological, chemical, physical, 
and thermal treatments 

Basic geologichydrologic 
information 

af Supe#nd Sites (EPA 1989) 

1976) Sections 2.3 and 2.6 

Rccylccd 
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TABLE 7-11 

Industrial Area IM/IRA/DD 
Selected Incidental Water References Collected 

for the Rocky Flats Plant IM/IRA/DD e 

DOCUMENT INFORMATIONlLEVEL 

Instalhion Work Plan for Environmental Restoration Describes RCRA Facility 
Investigation, CMS, CMI, 
technical process 

Clean-up Program Vol. I (LANL 1992a) 

Instalktion Work Plan for Environmental Restoration 

Low-Level Integrated @stem Test (LANL 1986) 

Non-Stonn Water Discharge Locm'om and Sampling at 

Operational Sa fV Anulysis for Building 374 

Operational Safetplnatysis for Building 910 

Proposed IM/IRAQ/DD for the Solar Evaporation Ponds, 

N/A 
Clean up Program Vol. 2 (LANL 1992b) 

N/A 

Drain locations 

Building 374 evaporators 

Building 910 evaporators 

Solar pondIInterceptor Trench 

Roc0 F h s  (EG&G 1993c) 

Evaporators (EG&G 1992c) 

Evaporators (EG&G 1993q) 

OU4 EG&G 1992e) System information 

Rocky Flats Surface Water Monitoring Program 

Sampling and Analysis Plan,-Su-rface Water IM/IRA. 

Surface water management. 

N/A 

(EG&G 1992a) Water quality standards 

South Walnut Creek Barin O W ,  Granular Activated 
Carbon Treatment System (EG&G -1991a) 

Swnmary of Technologies for Remediation of Aquifers 
(Keddy 1989) aquifers 

Ultrox Iruernarional Ultraviolet Radimon/&idation 
Technology: Applicatiom Analysis Repon (EPA 
1990) 

Methods for remediation of 

Information on skid-mounted 
oxidation treatment 

Water Management Alternarives for the Roc4 Flats Information on treatments 
Contains regulations and 
NPDES permit information 
Possibly old information 

OU2 treatment capab i 1 ity 

Plant (EG&G 1988) 

Work Plan for Field Treatability Study, South Walnut 
Creek Basin Surface Water IM/IRA (EG&G 1991c) 

Sanitary Sewer I@ltration/Injlow and Exfilnarion 
Study: RFP: Task 1 of the Zero-wsite Water- 
Dischurge Srudy (EG&G 1991d) water usage 

Water balance for sewer 
system, manhole information, 

- . 

a 

0 

a 
(-0 b:\vp~l.u\in1-.in\pd\ubk.7.12 08/16/94 M c 2 d 4  
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DRAFI' m~4.L 
TABLE 7-11 

Industrial Area IM/IRA/DD 
Selected Incidental Water References Collected 

for the Rocky Flats Plant IM/IRA/DD 

7- ___ 

~ Non-Point Source Assessment and Storm-Sewer 
~ ~ n j i ~ a r i o n ~ ~ w  anti wilncrtion stuty: W P :  

Tasks 2&3 of the Zero-msite Water-Discharge 
Study EG&G 1991e) 

DOCUMENT INFORMATION/LEVEL 

, Solar P o d  Interceptor Trench System. Groundwater 
Management Study, RFP: Task 7 of the Zero-mite 
Water-Discharge Stuty (EG&G 19910 

~~ ~ ~ 

Sanitary neannent PIant Evaluation Study:,RFP: Task Good current WWTP 
information, recommendations 10 of the Zero-mite Water-Discharge Study 

(EG&G 1991g) 

RFP: Task 12 of the Zero-msite Water-Discharge 
Study (EG&G 1991h) 

Surface Water Evaporation Study: RFP: Task 15 of the 
Zero-rnite Water-Discharge Study (EG&G 199 1 i) 

Reverse Osmosis and Mechanical Evaporation Study: Reverse Osmosis pretreatment . 
information 

Calculations, - 45 " total 
evaporation each year from 
the ponds at RFP 

Offlonsite water release/use 
alternatives for Sewage 
Treatment Plant, storm water, 
groundwater, no treatments 

Information on two ongoing 

Verification Activity and 
Drain Identification Study 

Leak detection methods, N/A 

Alternurives to Zero Dircharge: Task 17 of the Zero 
msite Water-Discharge Study (EG&G 1991j) 

Repon on Drain Investigations: RFP: Task 18 of the 
Zero-msite Water-Discharge Study (EG&G 1991k) studies: NPDES Drain 

Raw, Domestic and Indutrial Water Pipeline Leak 
Detection Method Study: Task 20 of the Zero- 
msite Warer-Discharge Study (EG&G 199 1 I) 

Temporary Warer Storage Capabilities Study: Task 21 Considers onsite storage 
of the Zero-msite Water-Discharge Study (EG&G relative to zero discharge, 
1991m) water shed yield equation - 

Quantity/quality study for 
WWTP and nonsource points 

Interceptor Trench Pump 
House flow estimates and 
balances, groundwater 
management, concentrations 
of chemicals of concern, 
treatment alternatives 



DRAFTF’INAL 
TABLE 7-11 

Industrial Area IM/IRA/DD 
Selected Incidental Water References Collected 

for the Rocky Flats Plant )IM/IRA/DI) 

DOCUMENT INFORMATION/LEVEL 
Feasibility of Groundwater UoflDiversion Study Secondary scope, 4 

alternatives for reducing 

supporting documentation 
included 

Task 26 of the Zero-mite Water-Dischnrge Study 
(EG&G 1991n) groundwater flo,w, no 

i 

AIM 
CMI 
CMS 
CPFh4 
DOE 
EPA 
IM 
IRA 
l-r 
LANL 
N/A 
NPDES 
OSA 
ou 
RFP 
UCNI 
UM”RA 
WWTP 

American Institute of Chemical Engineers 
Corrective Measures Implemartation 
Corrective Measurea Study 
Colloid Polishing Filter Method 
U.S. Departmeat of Energy 
U.S. Environmental Protection Agency 
Interim Measures 
Interim Remedial Action 
IT Corporation 
b s  A l m s  National Laboratory 
Not Applicable 
National Pollutant Discharge Elimination System 
Operational Safety Analysis 
Operable Unit 
Rocky Flats Plant 
Unclassified Controlled Nuclear Information 

. _ _  = 
= wastewater treatment plant 

Uranium Mill Tailings Remedial Action .. . 

Rccykcd 



Drawing No. Original Latest Rev. Title 
Date Date 

RF-11-F-1-C 14-51 NIR Foundation and Basement Pian - Schedule and Details 

1-1664-1 1 10-8-5 1 1-8-65 Basement Floor Plan (South) 

1550 1427-M 

11508-11, 21, and 22 

7-20-83 7-20-90 

NIL N 5  

Drawing No. 

1-13122-21. 22 

Original Latest Rev. 
Date Date 

11-6-51 N 5  

1-1 1571-23 

RF-23- 10 1 

11-6-51 2-7-52 

11-30-51 9-1 1-53 

207 12-02 

1550 14340-M 

5-17-68 12-2 1-70 

7-20-83 7-20-90 

D U F I N A L  TABLE 7-12 

RF-11-s-1-c First Floor Plan (South) and Foundation Plan 

I 2-27-6 1 1-1665-11 10-8-51 Basement Floor Plan (North) 

Meeting Room Addition - Foundation and First Floor Plan and 
Foundation Details 

14140-1 4 - 9 4  I 5-18-66 I 
Foundation Drain Plan 

15501426-M I . 7-20-83 I 7-20-90 Site Utility Plans 

Site Utility Plans 

Grading Plan 

. .. 

Title 

Foundation Plan and Details 

11 21641-11 I 8-1849 I 10-28-71 Building 122 Addition and Reoovations Foundation Plan 

Utility Layout II 15501-040-M 

Buildine No. 123 

Latest Rev. 
Date 

Title Drawing No. Original 

1-1 1589-23 10-31-51 

2-7-52 Foundation Plan 

2-7-52 Foundation Details 

Toilet Room Layout and Source Vault Details . 

Plumbing and Service Piping - Draids 
~~~ 

Plot and Drainage Plan 

Utility Layout 

% e l d l 6  

7-59 



DRAFI'FINAL 

Drawing No. original Latest Rev. Title 
Date Date 

RF-24-F1-C 3-24-52 3-19-53 Foundation Plan 

RF-24-Y I-B 3-26-52 3- 19-53 Plot Plan - Grading 
RF-24-109-B 3-26-52 3-19-53 Outfall sewer 

27006-4 5-15-74 6- 18-75 Bafhvash Storage Tpnks Layout 

25581-3 6-13-75 12-9-75 Foundation Drain Plan 

1550 1-05 I -M 7-20-83 7-20-90 Site Utility Plans I 

Drawing No. original 
Date 

14482-1 1-8-64 

14482-2 1-8-64 

207 12- 16 5-15-68 

15501-040-M 7-20-83 

28540-004 6-29-84 

28540408 6-29-84 

28540410 6-29-84 

Latest Rev. Title 
Date 

7-27-65 

3-17-65 Foundation and Slab Details 

12-21-70 Plot and Drainage Plan 

7-20-90 Utility Leyout 

6-5-86 

Foundation aod Floor Plan and Details 

Site Plan - Draioage - Addition 

NIR Foundation PIM - Addition 

6-5-86 Foundation Sections and Details 

Pagc2d16 

7-60 

Drawing No. 

RF-31-Fl-C 

RF-3 142-c 

15972-3 

15501428-M 

Original Latest Rev. Title 
Date Date 

8-30-5 1 2-25-53 Ground Floor and Foundation Plan 

9-27-5 1 2-25-53 Footings aod -1s 

6-2 1-67 

7-20-83 7-20-90 Site Utility Plans 

3-5-69 Addition - Fouodation aod Second Floor Framing Plans 



DRAFlr FINAL 
TABLE 7-12 - 

Industrial Area IM/IRA/DD 
Foundation Drains and Foundation Drawings Cross-Reference - 

ii 

~ ~ ~~ ~~ ~ 

25025-015 3476 N/R Subbasemeat Floor Plan, Plumbing Drawing Index 

25022-004 2-2-77 8-19-80 Area Plot Plan, Foundation and Storm Drains 

15501-011-M 7-20-83 7-20-90 Site Utility Plans 

' 7-20-83 7-20-90 Site Utility Plans 
_ -  

Building No. 371/374 
I I I 

25032-023 

25032429 

25032-030 

25032-03 1 

25032-032 

25032-033 

25032-035 

I I Drawing No. Original I Date 

5-23-73 2-3-76 Plutonium Recovery Plan Subdrains 

5-24-73 2-3-76 Subdrain and Earth Fill Sections 

5-23-73 2-3-76 Subdrain and Earth Fill Sections 

5-24-73 2-3-76 Subdrain and Earth Fill Sections 

5-1 8-73 1-5-76 Subdrain and Earth Fill Sections 

5- 15-73 1-5-76 Subdrain and Earth Fill Sections and Details 

7-2-73 2-3-76 Was~TreatmeatDetails . 

II Title 

e 15501-019-M 
37487-200 

3037 1-001 -lE 

3037 1-002-1H 

I 
I I II 25042449 12-13-72 9-10-73 Subdrain Plan and Profile 

7-1 1-86 12487 Cemented Salt Storage - Foundation Plan 

79-87 12-1 1-90 Subbasement Floor Plan 

7-27-87 8-7-90 Basement Floor Plan 

I 
I I II 25042-050 12-13-72 I 9-10-73 I Subdrain Details 

Drawing No. 

21341-11 

Original Latest Rev. Title 
Date Date 

94-68 N/R Foundation and Floor Slab Plan 

21341-12 

15501-052-M 

9-5-68 N/R Foundation and Floor Slab Sections and Details 

7-20-83 7-20-90 Site Utility Plans 

R g c 3 d 1 6  

7-6 1 
Recycled 



TABLE 7-l.2 

Drawing No. 

RF-42-FI-B 

RF-42-Y 1 -B 

DRAFIFINAL 

Original Latest Rev. Title 
Date Date 

1-11-52 3-5-53 Columns and Foundation Plan 

2-8-52 3-5-53 Plot Plan 

Industrial Area IMARA/DD 
Foundation Drains and Foundation Drawings Cross-Reference 

1550 1 -041 -M I 7-20-83 I 7-20-90 I Site Utility Plans 

26693-005 I 5-15-84 I 11-14-85 I HEPA Building Plan and Foundation 

R g c 4 d 1 6  

7-62 
Rayckd 
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D W  FINAL 

TABLE 7-12 
Industrial Area IM/IRA/DD 

Foundation Drains and Foundation Drawings Cross-Reference 

W-44-F3 

RF-44-Y 1 

RF-44- 109-F 

W-44-1264 

-4-127 

RF-44-127-E 

(1-6540-44)* 

1-3184-44 

255814 

1550 165244 

3-7-52 3-3-53 Foundation Details 

3-7-52 N 5  Plot Plan 

5-28-52 N 5  Sump Pumps - Details and Sections 

9-?-52 

1-18-52 N 5  procesS Waste Detpils - Basement Level 

9-7-52 4-?-53 procesS and Service Piping 

Process and Serving Pip& 

7-22-53 procesS and Service Piping - Rooms 1 & 2 

7-1 1-55 N/R procesS Waste and Filtration System 

6- 13-75 12-9-75 Foundation Drain Plan 

7-20-83 7-20-90 Site Utility Plans 
- -  

1550 1-04 I-M 7-20-85 

RF-44- 107’ - 

II . .  Building No. 447 

7-20-90 Site Utility Plans 

Process Waste Details, Basement Bldg. 444 

I Drawing No. Original Latest Rev. 1 Date I Date 
Title 

~~ 

W-47-F 1 I 6-1-55 I N L  I Foundation and Meznmine Plans and Details 11 
I I I II 

1-3326-47 I 6- 1-55 I 6-26-64 I Floor Trenches and Underground Piping II 
1550 1 -052-M I 7-20-83 I 7-20-90 I Site Utility Plans II 



- -1 

36010-304 

'36010-452 

DRAFI"F'INAL 

I 

~ 

12-1-83 1-12-84 Vault Plans 

3-23-84 3-545 Underground Piping , I 

TABLE 7-12 
Industrial Area IM/IRA/DD 

Foundation Drains and Foundation Drawings Cross-Reference 

36010-302 Foundation Schedule and Details 

360 10-453. I 3-23-84 I 3-5-85 Mechanicpl Piping II I 
I I 36010-459 3-23-84 3-5-85 Mechanical Pipkg 

. .  
Building No. 559 

~~ ~ 

Drawing No. Original 
~ I Date 

Latest Rev. 
Date 

Title 

5-8-68 

5-8-68 

Site Details - Sheet No. 1 

Site Details - Sheet No. 4 

RF-AY - 14027-3 8-17-65 

8-17-65 

5 - 8 4  Foundation Plan 

Foundation and Roof Details 

Tunnel Plan and Details 

5-8-68 

5 - 8 4  RF-AY-140284 8-17-65 

RF-AY-14028-7 I 8-17-65 5-8-68 Schedules 

1 0 4 7 1  2141201 12-?-68 

1550 1 -020-M 7-20-83 

Plot and Drainage Plan 

Site Utility Plans 7-20-90 

23452-102- I 1-5-73 
-~ ~~ 

23452-203+ 
~~ 

9-?-74 

%060f16 

7-64 



TABLE 7-12 
Industrial Area IM/IRA/DD 

Foundation Drains and Foundation Drawings Cross-Reference 

Drawing No. 

17940- 1 

17940-3 

15501 -013-M 

DRAFTFINAL 

orisinal 
Date 

3-13-68 

4468 

7-20-83 

I]: 

~ 

Latest Rev. 
Date 

84-7 1 

2- 19-75 

1-5-75 

11470 

Title 

utility Plans 

Utility Plans 

Utility Plans 

Plumbing Plan - Underground - Part A 

Latest Rev. 
Date 

~ 

RF-BZI2045 1-08 

RF-B Z -2045 1 -09 

15501 -021-M 

15501-030-M 

1550 1 -03MlL 

6-26-69 

~ ~~ 

2-13-68 1 1-4-70 Plumbing Plan - Underground - Part D 

3-15-68 114-70 Plumbing Plan Details 

7-20-83 5-14-90 Site Utility Plans 

7-20-83 7-20-90 Site Utility Plans 

12-20-89 N/R Shelters for Pondcrete/Saltcrete T904A Trailer Site Plan 

6-26-69 

7-20-90 

.Title 

Mainteaan- Shops - Plan and Details 

Maintenance Shops - Miscellaneous Details 

Site Utility Plans 

I I l d i n e  No. 707 

I1 20220-06 I 3-21-67 

11 20220-12 I 9-21-67 

RF-BZ-2045 1-07 2-23-68 

_______ 

1 14-70 Plumbing Plan - Underground - Part B 
I 

114-70 . I Plumbing Plan - Underground - Part C 

~~ ~ 

Building No. 731 

Drawing No. 1 1  Title (I 
Details Building 731 Waste Pit 

Buildirig No. 770 

Oliginal Latest Rev. 
Drdwi*No. I Date I Date 

13554- I 10-964 12-7-64 

Title 

Modifications to Building Structural Details 

Page 7 of I6 

7-65 
Raycled 



DRA)FTF'INAL 
TABLE 7-12 

15501-013-M 

RF-7 1-100* 

RF-7 1 - 1 16-C* 

IndustrialAreaIMARA/DD 
,Foundation Dmins and Foundation Drawings Cross-Reference 

7-20-83 7-20-90 Site Utility Plans 

5-1 1-53 Underground Plumbing Plans 

Arrangement of Holding Tanks 

1550 1 -012-M 

h g e 8 d 1 6  

7-66 



TABLE 7-12 

Dtawing No. original 
Date 

RF-74-14 5-29-52 

RF-744 I-D 6-6-52 

DRAFI'F'INAL 

Latest Rev. 
Date 

1 1 -?-53 

11-?-53 

Industrial Area IM/IRA/DD 
Foundation Drains and Foundation Drawings Cross-Reference 

2 4  185 

RF-V74- 100 12 

14773 -2 

23542-103 

23542-202 

25581-6 

1550 1-0 13-M 

37728-002 

37728-014 

29655-470 

3 8544-X 1 O* 

3-3 1-59 

8-6-62 N/R Bldg. 774 Addition - Foundation Plan 

12-3-65 3-15-67 Waste Disposal Facility Plot Plan 

3-29-72 9-?-74 Excavation and Grading Plan 

1-28-72 5-24-72 Grading and Utility Plan 

6- 13-75 12-9-75 Foundation D& Plan, Bldg. 774 

7-20-83 7-20-90 Site Utility Plans 

9-17-86 3-9-90 Waste Treatment Addition - Bldg. 774 

9-17-86 3-4-90 Waste Treatmeat Addition Foundation and Wall Sectio-ns 

10-30-89 5-11-90 Bldg. 774 Subgrade Drain Pump Casing Details 

N/R Underground Utilities Layout - Zones G-6, G-7, H-6, and H-7 

Utility Demolition Plan 

Title 

Drawing No. 

Plans and Elevations 

Original Date LatestRev. 
Date 

Foundation - Floor-Roof Plan - Beam and Girder Details 

1 - 13324 

RF-76- 17202 

12-2-55 6 4 6 6  

12-9-55 9-19-57 

12571-2 

15232-1 

15232-2 

1550 14113-M 

1550 1421-M 

1- 19-56 3- 18-70 

4 - 9 4  4-2-66 

4- 1544 N/R 

7-20-83 7-20-90 

7-20-83 5- 14-90 

Z45-1+ I 

-~ 

Title 

Foundation Plan 

Footing Schedule and Details 

Basemeat Plan and Sections 

Additions and Alterations Foundation Plan 

Additions and Alterations Foundation Sect. and Details 

Site Utility Plans 

Site Utility Plans 

Pwe 9 d I6 

7-67 
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DRAFX'FINa 

TABLE 7-12 
Industrial Area IMARA/DD 

Foundation Drains and Foundation Drawings Cross-Reference 

Drawing No. 

1-1 1142-77 

Buildina No. 777 

original Date LatestRev. Title 
Date 

12-30-55 7-16-63 Miscellaaeous Foundation Details - Sheet 1 

1-1 1143-77 

RF-77-173054 

RF-AP-77-B 1 

(14504-1) 

RF-AP-7744 

(14505-1) 

15501 -0 13-M 

15501421-M 

- ~ ~ ~ 

1-3-56 N 5  Miscellaaneous Foundation Details - Sheet 2 

2-20-56 3-10-62 Concrete First Floor Plan 

7-9-64 5-2745 East Addition Foundation and First Floor Plan 

7-9-64 5-2745 East Addition Foundation and First Floor Plan 

7-9-64 4-27-65 Foundation and Floor Plan Sections, Remodel and Addition 

7-9-64 4-2945 Foundation and Floor Plan !Sections, Remodel and Addition 

7-20-83 7-20-90 site utility Plans 

7-20-83 5-1445 site utility Plans 

Drawing No. 

11324-8 

11324-9 

14991-1 

1550 1-02 1 -M 

2545- I * 

we 10 d 16 

7-68 

Original Date LatestRev. Title 
Date 

12-1541 N/R Office and Cafeteria Building - Foundation Plan 

12-156 1 N/R - Office and Cafeteria Building - Foundation Plan (cont.) 

4-23-64 4-1545 Addition - Site PIM, Foundation Plan and Details 

7-20-83 5-14-90 Site Utility Plans 

J 

Rayckd 



DRAFI’ FINAL TABLE 7-12 

Drawing No. 

14607-2 

14608-1 

Industrial Area IM/IRA/DD 
Foundation Drains’and Foundation Drawings Cross-Reference 

Original . LatestRev. Title 
Date Date 

NIL 12-14-64 Foundation and First Floor Plan 

NIL . 12-14-64 Column and Footing Schedules 

201 12-01 

20 142-0 1 

20 143-0 1 

20143-02 

20143-03 

25581-7 

1550 1-021-M 

15501-013-M 

Building No. 779 w II 

6-19-67 9-12-68 Grading and Drainage Plan - Addition 

6-19-67 9-12-68 Foundation and First Floor Plan - Addition 

6-13-67 9-12-68 Footing Schedule and Details 

6-19-67 9-12-68 Foundation Details - Addition 

6-19-67 9-12-68 Foundation Details - Addition 

6-13-75 12-9-75 Foundation Drain Plan 

7-20-83 5-14-90 Site Utility Plans 

7-20-83 7-20-90 Site Utility Plans 

28234-103 

28234-106 

I I 
I II 14608-2 N/L 12-14-64 I Basement Slabs, Sections and Details 

2-15-82 12-16-85 Site Plan 

2-15-82 12-16-85 First Floor Plan 

28234-309 

15501 -053-M 

~ ~ ~ ~ ~ ~ ~ 

201 12-04* I Grading and Drainage Plan 

3-20-82 12-16-85 Plumbing Site Plan 

7-20-83 7-20-90 Site Utility Plans 

e Building No. 850 

Drawing No. Original Latest Rev. I Date I Date 
Title 

b e  I I  d 16 

7-69 
RacycM 



TABLE 7-12 

- 
e 

I I I 1'1 Building No. 865 

DRAFX'FINAL 

Drawing No. 

21112-01 

21 11242 

orisinal Latest Rev. Title 
Date Date 

8-?-68 6- 12-72 Plot and lhinage Plan 

8-?-68 6-12-72 Plot and Drainage Plan 

21141-01 6-2148 6-15-72 cast-in-Place Pile Plan 

21141-03 8-1-68 6-15-72 Foundation and Floor Slab Plan - Part A 

2114144 8-1-68 8-2-72 Foundation and Floor Slab Plan - Part B 

21141-05 8-248 6-15-72 Foundation and Floor Slab Plpn - Part C 

21141-06 8 - 2 4  6-15-72 Foundation and Floor Slab Plau - Part D 
v I I 

I[ 21 112-03 I 8-?-68 I 6-12-72 Plot and Drainage Plan II 

21 141-08 

21 143-07-A 

21151-03-C 

21151-04-A 

8-3-68 6-15-72 Foundation and Floor Slab Plan - Part F 

11-2-68 6-14-72 piocess Waste Pit Plan and Sections 

11-22-68 9- 1 1-75 Office Above Ground Plumbing Plan 

11-2268 6-14-72 General Shop Area Underground Plan 

11 21141-07 I 8-2-68 I 6-15-72 I Foundation and Floor Slab Plan - Part E 
I ... 

21151-05-B 

15501-043-M 

2-28-69 7- 10-72 General Shop Area Above Ground Plumbing Plan 

7-20-83 7-20-90 Site Utility Plans 

R a y c k d  



TABLE 7-12 
IndustrialAreaM/lRA/DD 

Foundation Drains and Foundation Drawings Cross-Reference 

DRAFTFINAL 

1550 1454-M 

Building No. 883 

Drawing No. Original Latest Rev. 
Date Date 

1-5373-83 12-9-55 1-20-65 

RF-FS-2 195 1 3-9-56 N/R 

1-5162-83 5-28-58 6-5-58 

1-5 169-83 5-22-58 6-5-58 

11 RF-14250-2 8-10-65 6-30-67 

11 2061241-A I ll-?-68 I 10-19-71 

25581-9 6-13-75 12-9-75 

15501 - 0 4 3 4  7-20-83 7-20-90 

28483-204 11-21-83 

28483422 74-84 24-86 

Title ll 
Foundation Plan 

1 Foundation Drain Lines for 883 and 881 

Foundations Floor Plan and Details - Addition 

Electric, Sprinklers, Lightning Prot. and Details - Addition 

Area Drainage Plan 

Plot pnd Drainage Plan 

Foundation D& Plan 

Site Utility Plans 

Foundation Sections - Addition 

S u m  Discharge Line 11 

%e 13 d 16 RCCyCkd 

' 7-71 



TABLE 7-12 

259Z-Xo2 

1550 1-043-M 

1550 1444-M 

D-FINAL 

I 8-2-77 8-30-77 Subsurface Drainage Control (Area Plot Plan) 

7-20-83 7-20-90 Site Utility Plans 

7-20-83 7-20-90 Site UtiIity Plans 

Industrial Area IMARA/DD 
Foundation Drains and Foundation Drawings Cross-Reference 

I Buildim No. 886 II 

~~ ~ 

Drawing No. Original 
Date 

RF-8 1 -F9-E 5-29-52 

11 25925-xo1 8-2-77 I 8-30-77 I Subsurface Drainage Control (Title Sheet) II 

Latest Rev. 
Date 

7-?-78 

r . r  

Building No. 889 

Drawing No. Original Latest Rev. Title 
Date Date 

Building No. 887 

50026-100 10-28-9 1 

Title 

Foundation Plan - Sections end Details Bldn. 881 

Sections and Details Bldg. 881 

Site Utility Plans 

Drainage Ditch Improvements 
_ _ ~ ~  ~~ ~~ 

Sewage Life Pump Piping Plans end Details 

11 RF-BP-14286-2 I 5 - 7 4  I 9-15-67 I Foundationand Framing Plans ll 

pl(o 14 of 16 

7-72 



TABLE 7-12 
Industrial Area IMRA/DD 

Foundation Drains and Foundation Drawings Cross-Reference 

Drawing No. original Latest Rev. 
Date Date 

15501-022-M 7-20-83 7-20-90 

39365x011 5-15-93 5-20-93 

D&UT FINAL 

Title 

Site Utility Plans 

Basemeat Floor Piping Plan Demolition 
; 

Drawing No. OIiginal Latest Rev. 
Date Date 

1-3354-91 7-31-51 8-29-52 

I I 
I I1 RF-9 1 -F 1-C 7-27-51 9-24-5 1 I Footing and Foundation Plan 

Title 

Plumbing and Service Pipeline - Utility Tunnel Plan 

I 1 
I I1 RF-9 1 x 2 4  7-23-51 N L  I Column and Footing Schedule and Details 

RF-91-s9-c 

15708-1 

8-8-5 1 9-24-5 1 Wall sections 

8-15-5 1 2-24-67 Plot Plan 

1-7084-91A I 6-15-59 I 7-10-59 I Access Door Details II 
RF-BY -15928i2-B 

@ 15928-8-B 

2558 1-10 

15501 -023-M 

15501 -032-M 

8-21-67 3-6-68 Grading and Location Plan 

10-3 1-67 34-68 Repave Dock Area, Bldg. 991 Subdrainage System - 

6-13-75 12-9-75 Foundation Drain Plan 

7-20-83 6-14-90 Site Utility Plans 

7-20-83 7-20-90 Site Utility Plans 

Building No. 995 

2074 1-33 

20712-61 

207224 1 

I 15501-024-M 

~~ 

Drawing No. Original LatestRev. 1 

8-29-68 9-2-70 Sewage Plant Addition - Sections and Details 

7-?-68 9-1 1-70 Plot and Grading 

9-?-68 9-2-70 Piping Plan 

7-20-83 6-14-90 Site Utility Plans 

10-19-89 10-25-89 Foundation Plan 

Title 
Date Date 

2074 1-30 6-21-68 9-2-70 Sludge Drying Bed Plan and Sections 

2074 1-3 1 5-17-68 9-2-70 Sewage Plant Addition Clarifier and Digester Plans 

2074 1-32 5-17-68 9-2-70 Sewage Plant Addition Sections 

R a y &  b e  I5 d 16 

7-73 



TABLE 7-12 

Drawing No. 

RF-98-Al 

RF-98-S2 

15708-1 

25581-11 

1550 1-023-M 

DRAFTFINAL 

original Latest Rev. Title 
Date Date 

7-30-51 I 9-28-52 Plan a d  Dctaits 
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1. PURPOSE 

'This p r d u r e  provides the requirenrcnts for lherontp l  and disposition of incidcntd' 

2. 

waters ori$iaung from the following Rocky Flats Plant (RFP) water manage?.lxnt 
activities and sources to e n s u e  environmental protecrion: . 

Construction activities that require excavation below the ground water uble and 
subsequent ground water pilnipinp . 

Natural coNection and subsequent pumping of precipilstion and m r m  water 
runoff in crcawrions, pits. trenches, ditches, or depressions that  do not intercepl 
the gmund water table . .  

. .  
Collection of water in secondary containments, p r o c a s  waste valve vaults, 
elecmcal'vaulrs, or nianholes \hat require pumpins 

Discharge of water from the Fire Suppression System due to actuation, resting. or 
I 

maintenance or the Fire Suppression System or ochcr systems th31 may be usins 
\mer  from the Fire Suppression System 

SCOPE 

This procedure applies ro dl EGSrC Rocky Flats. Inc. employees :ind subcoimctors. 

W;itcrs inat orrgln~te  from a drinking water source or runoff from precipitation e,Venis 

in areiiS that have no possibility of contanlinatiolr are excludcd from the rcquircnlcnts of 
this procedure. ilnd may bc disch;lrzcd directly to the environment. 

This procedure addresses the following activities: 

Identification or Incident31 Warers 

- Sarnplinz of Incidental Waters 

- Disposition of Iircidenul \V;iiers 

Monitoring, Containment. and Collection of Incidental Waters 

Analysis of Incidcn~i~l \':tier Sitnipks 

Temiin;rtion of an Incidental Water Control Exniption - . -  
, 
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3. 0 V E R V I  E W 

The cfiective operaiiort of the RFP invdves several water manrrgement activities that 
may result in incickntal waters requiring onsite acnm1cnt or discharge IO stom drains 
or the ground. This water may originate as surface waer, ground water, uiiliry water. 

process water. or waste water from the sources discussed in StcLion 1 ,  Pumcse. These 
discharges have the potential of containing contaminants present at concentrarjons 
exceeding some specified acceptable levels. Such levels are based on Colorado State 

W ~ W T  Quality 'Standards, Safe Drinking Water Act Standards, Applicable or ftelevant 

and Appropriate Rer1uirtments as defined by the U.S. Environmental Prottmicn 
Agency or other r t~ l l l i t Io~  :\gencics. or some other type of RFP-defined levels. 

This procedure is intended to ensure that water originating from the sources identified 
in Section 1, Purpose, is properly conrrolled, contained, s,amplcd. analyzed. and trcalcd 
or discharged. 

4 .  DEFINITIONS . . e. " 

sourccs: 
- Excavation sites. pits, trenches, or ditches at consmcrion sites 

Collection of water in secondary coiitainniem or benlis 
* Process was1c v;ilve \t;lults 
- Elcciric;il \milts 
- 
- ' Telephone nxinlioles 
- 

S t e m  pits and other utility pirs 

Fi rc S 11 p press ion S ?stem disc harses 
- Natur;rl collection of precipiiatioii and st.-m w a  er runoff ir, exca utioiis. Firs. 

trenches. ditches, or  depressions tha[.do not interc'cpi tile grotind w [ c r  table 

-. . - 
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5.1 

5.3 

s .3 

5.4 

5.5 

5.6 

RESPONSIU ILITIE5 

. .  

Contact the Surface Water Division (SWD) when indidenla1 w312r that is 
from the requirements of this procedure in Section 2. Scope. is encountered. 

excludcd 

Contact SWD when an acriviry (usually construction) causes the accumularion of w a w  
in the excavation area. 

Contact SWD b- the swr of an excavation activity where water is likely LO be 
encounkred. 

SOTE 

Perfoms required wxrcr quality an;dysis. 

Tlic ot1dpi.s laboraioq is usuall_\: ihc Gcticral Luhorutorics. 

Supporr die field crew provided by Liquid Waste Tratnlent Operations w i t h  the 

necessary cquipmtnr io collecr and transport water from vanous sire locations. 
t 

DcnarifnieriI 

Collects iticidtni;rl w:ttcr i n  ;rppropriclte containnxnt vessels to facilitate sampling and 
analysis duiing tesring and nuinrcnancc activities that have  fl been csenipted. 

Pumps most wxers  [hat 1i;ive been approved for rclc:rse ro rhc cnvironmeiit upon 
requcst froin x t i v i r p  coordinators and supenpisors. 

_ .  
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m 

5.7' 

5.8 

5.9 

Ensures that the following activities are performed with the suppon of Chemical 
Operation Treamcnt personnel: 

Obtaining and uansporr of h e  necessary eauipmcnt to the  fielt! site. 
Pumping of incidental water rr) a conrdnmeni vessel. 
Transfer of incidental water io Building 374 or 774 for trearment or disposal. 

Samnl in? Lnlraqlot\r 

NOTE Thr sampling lahorarory is usually rhc Gcncr'ol Lahorarorics. 

Obtains reqiiired w t e r  samples. . 

firfncc*Wafcr Division 

Assists wi!h the coordination of containnicrir, sampling, anzlpsis, and disposition of 
incidental water. 

. 

Receives and interprets snalgtical resulrs from the laboratory(ics), and nukes a final 

decision on the disposition of incidental water. 

Documents 3nd trxks a11 of the water control acrivitics, including pumping, 
coniainment, sampling, analysis rtjults. mansfers. storagc, rind finai disposition suck, JS 

ueztmcn: or dischar_cc. - .  

Maintains files of incidcnt;ll water conrrol records. 

Stores dl incidcnixl \VJIC:S that  cannot be d i s c h q c d  directly io [he environincnl unri l  

another ncatnienc or disposal alternative is selecrcd and iniplcnicnred. 



6.1 Jdentificntion of Incidental \V'atrrs 

Identifying Individual 

(1 J Notify immediate supervisor upon idcniificntion of a new potelltial source of 
incidental waters. 

. .  

Activity Coorclina tor or supervisor 

121 Contact SWD. and request that SWD bcgin evaluation of the new potential source 
of incidents1 w;~ters. 

. Thkcontact m a y  be made by tclcphonc. 

[A] Provide SlVD with any pcrrincnt. info;maLion availtlblc that may cnhancc 
SWD's abiliry to detcnninc the status of rhc w a w .  

SM'D 
133 Gather information about the water source. including z wr?lkdow of ths field six. 

i Is  pr;lClicilble. 
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ti.{ Identification of Iticidcnlal M'a[ers (continued) 

. .  

. [j] Assig a unique IWIC Forni trricking number to ihe iWlC Fomi: 

.NOTE 
. .  

SWD nraittraitu a log qf all 1 WIC Fo.m.c iniliatcd, including rhc Wf c 
tiunibcrs assigncd. 

Assign ihc nckt available stquenrial IWlC number from the SWD IWlC 
Form Log, using ihe following numbering fomiat: 

JW-YY-XXX Where: 1w e. Incidcntal Water 
YY a L ~ S I  two digirs of the year 
xxx = S eq uenil i\L nu hbcr 

Record (his number in Block 6 on shcers of the 1WC Fomi. 

IF i t  is suspecled that the WiItCr soiircc I11iiy bc'esenlp[ from the convol 
rcquircnicnk of this procedure, 
THEN detcrminc i f  [he w2rer sourct is coilsidered exetnpr f rom the rcouircnicnls 
of this proccdiire by coniplcring an Incidenrd Water Conrrol Excmptioir Rtqutst  
(IWCER) i n  accordance with Appendix 2. liicidcnral Water Conaol Excmprion 
Request. 

, 

Complete Block 7 of rlic lWlC Form i n  wxordance wirh Appendix 1 .  

IF i h t  w ; i w  source i s  cxcn?pr from the rcquircnxn[s of this procedure. 
Tr-r EN: 

I A ]  Notify the ;iffccted aciiviry coordin:!ror or supewisor.. 

IC1 Eiisure th:ri a n y  spccisl coiiditions or rcquirenienrs spxificd i n  Block S of 
the IWCER arc n x t .  -. . - 

, 
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G . l  Identification of lncidcnbl Waters (continucd) 
x .  0 

[S][D] Disposition rhc IWIC Form and ali crtachments in actordancc wirh 
Sccrion 7, Records. 

[E) Exit this procedure. 

Completc BIdcks 8 through 12 of [he IWlC Form in accordance with Appendix 1. 

Notify rhe appropriate sampling laboratory (normally the General Laboratories) of 
thc need to sample the incidental wnier, and complele Block 13’of Ihc IWlC Form 
in accordance with Appendix 1. 

Notify the initiating orzanization of rhc status of the inddenral water. including 
the followins, 3nd complete Block 14 of the WIC Porn) i n  accordance’wirh 
Appendix I :  
- Projected coiii;lmiii3nts 

Mcthod of contaiiinltnt 
. Moil i tori n 2 req u i reme n [s 

Record any sddirional coiimlcnls in  Block I5 of the IWIC Form i n  accordrincc 
w i t h  Appendix 1 .  

Forward ;in infom1:~[ion-only copy of the p;trti;illy.comple~eJ 1 WlC Fcrni to each 
of \he foIlowii1:: 

1niti;ltin~organizntioii 
- Sampling laborarory’(usuaIly thc General Laboratories) ’ 

Organization responsible for the affccted area or sysltm, if differcnr from 
tlic initirrror‘s orgiuiiz:il 

i l j j  File the ori:irinl copy of thc 
- 

WlC Fomi for later use. 
. -  
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SWD 
(1 J Coordinate with the initiating organilation and/or the responsible organization, 

and ensure that Steps 6.2[?.) through 6.2![6) arc pcrfomcd, as applicable. 

Activity Coordinator or Supervisor ' 

.[2] Perfonn required monitoring of the affccrcd area or system i n  accordancc with the 
direcrionk in Block 1.1 of the IWIC Form. 

' 

. (3) IT: desired to minimize escessive delays in ijcthitics. 
THEN pump incident;d waters to an S WD-approved containnlent VCSSC! for 
holdin: until silnlplillg nnd ;tn:llysis are complete. and the proper nmhod of 
di sposal h 3s . bcc n de t cmii n ed. 

' 

14) Coordinate wirh SWD to ensure that all urility manholes conrain sump pumps 

with boib n l i ~ n t ~ a l  and autbnlatic capability. 

Fi re De p 3 r a t  n i c  n t 

[ 5 ]  IF 3 firc water sprinkler system is considered exempt, as indicated on the Iwlc 
F o n i ~  
AND there i s  no porentijl for contamination of the WAtcf ,  

TNEN discharse the firc water sprinkcr systcnl IO Found IO support rtstin; and. 

nlaiimmance, 3s appropriate. 
. .- 

If,] IF n fire water sprinkler system is NOT considered exempi. ;is irldicxcd on the 

I WIC Form. 
O R  thcre i s  :I pOte1ltiill far conraminxtion of thc water. 
TI4 EN: 

\ A \  Ccrllcct incidci\t;\l water resulring from the followin: i n  appropriate SiVD- 
zlppraved conrainmcnc vejsels to fx i l i t a~c  smplinS and analysis: 
- 
. 
- 

Fire water sprinkler systeln zcr;;;. .;.;.ns 
Fire wirer sprinkler syslem [csting 
Fire \\*3ier sprinkler system maiiirrnincc 

-. . - 
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6.2 Monitoring, Containment, and Collection of Incidental Waters (continued) 

[6?[B) Conuct SWD to have the water sampled and analyzed and properly 
disposed of in accordance with the following: - Section 6.3, Sampling of lncidcnral Waters 

Section 6.4, Andpsis of Incidcnul Water Samples 
Section 6.5, Disposirion of Incidental Witrers 

Activitj Coordina1ot or Supcrvisor 
' 1 1 )  Coordinate with SWD, and ensure that Ihc followitip have all water sati.rpled and 

analyzed to delcnlrine suitabtliry for the wte r  to be discharged directly IO the 
environment: 
e Utiliry niatiholes 

Electrical vaults 
- '  Telephone vaults 
- 
9 

Stam mid othcr utiliry pits 
All transfomier bemis rhar arc inside poteniiaily r:ontamin;ttd a i t 3 ~  

SWD 
12) Assist the d e s i p i c d  sampling IitborJlOr~ (usunlly the General Laborarories) with 

rhe s;tnipling of tlic incidrntrtl wxer, zs nccessiry. 

In rhis ctise. t h e  analyses m;iy be pcrfoniied by an EGBWRFP-approved conuac[ 

Iaborsior).. 

141 Provide 3 s:\niplinS crew upon-rcqucsr by S,WD IO collect all r:qiiircZ inciden 

u'a Icr s:tnip les. 
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INCIDENTAL WATERS 
c 

6.3 Sampling of I nc i  d e n  (3 I, \\'a t ers (con( in u e d) 
. .  

Sampling Crew ' 

( 5 )  Prepare incidental v k e r  samplcs'in accoidance with Rrocedcie L-6245, Samplc 
Procedurc for Waste Characteristics. and ensure thzt saniples for the analyses 
specified in B1,ock 1 of the WlC Fam7 ;Lre collected. 

161 Trmsport the Si\ilIplc.t 10 o'nc of [he following Irborarones, as appropriate. in  

accordmce with  applicable chain-of-custody and transporrsrion. requircmcnts for 
s u m  nw1eriiils onsiic: 
- Gencral Laboratories 
.. ' trvironmental Radiochemistry Labontory (backup to h e  Gencral 

La bora I ori es) 

Acother onsirc or offsire.l~bor:~tory i f  needed analyses are beyond the 

tlOm1i\l capabiliiies of tlic Gcncr-al Laborarories and ihe 

Etivironmetird Radiochemisrry Laboratory 

Analysis LaI)ora( ory 

[ 1 J Al \ i \ lyt t  [he irrcidental water samples for the.paran?eiets specified in Block 13 of 
the IWC Foim in xcordansc with one of ihc following, :IS rippropn;ltc: 
- Piuccdurc L-6245 for EG&C Rocky Flats, Inc. labqr;itorics 
- An RFP-approved jubcon[r;IC[Or procedure for subcontractor I2b0raiorks 

.. 

121 IF the ;rc[ivity or source of rhc incidcntiil water  is in a n  arc: of known O r  

suslzeci:d coilr;iniiii;ition (such as in  o r  iic;tr an S\VlvlU or a n  IWSS). 
7'1.1 EJY COI)I:KI SWD IO dcitrniinc if additional chcniical analyses should be 

peifornred for specific k n o w n  or likely watcr quality pxJmctcrs. 

' 

I n  th,is cZse.'ili: :\irAl>*si?; may necd to bc perfomled by 311 EG&G/RFP-approved 
conrr;icr la bomory. 

m . .  
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1 K 1  DENTAL WATERS 
-- 

6.4 Annlysis of lnciden(31 1t"ster Samples' (continued) 

NOTE l n  Step 6.4141, tlic sarnplc parariic~cr valiccs usd for cornparisoil w i t h  rile 
cotirrol liniiv expressed in Tablc I ,  Wotcr Qualiry Paramcrcr Conrrol 

Liniiis, arc rhc mean values plus a PSVG confidcricc k v c l  unccrlainql. 

SWD 

14) Receive and iiiterpre\ analytical results from the laboratory(ies), refenin: IO i h t  

conirol linlits suminariztd in the following [able and any orher limits :stablishcd 
by the SWD Mat\i!gCr, as 3pplicable: 

TAELE I ,  WATER QUALITY PARAMETER COHTROL LIMITS 
r - --- I 

I PA RAM KT ER  .- I _ _  . LIMIT ,.- I I 

'Any incidtnial water that exceeds the conrrol l i m i t  for at;p parmieter in Table i ,  

- or esceedfany atlw corirrol l i rn i r  csnblished by the SWD M a n a p .  is rcquircd ro 
bc cotxiiiicd. ilnd nlay be disthxrv_ctd dircaly IO thc zilvirotmctlr. 

[ A  ] H:tve ihc rppropri;itc I:tboratory(ics) pcrfomi additional analyses. 

Docunxnt any addition21 p;rr;inictc: sampling rcquircmcnrs in 8lock i l  

thc lWlC fomm in ;iccord;rncc with Appendix I .  
0 -. . - 

B] 
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6.4 Analysis of I n c i d e n h l  M’atcr Samples (continued) 

Complete Blocks 17 through 21 of the IWC 1:onn i n  x c o r d a n c c  with 

Appendix I .  

IF additionid analyses of the incidental witcr indicate h igh  conctnrrxions of 
regulated constituenrs. 
THEN: 

[ A ]  Notify the Resource Conservztjon S: Ktcovcry Act (RCRA) Permitting 
Group that the watcr may b e  h~Z3rdous wastc. 

1B1 Docunienr his  notification in Block 21 of the IWIC Form. 

Mi!kr i\ f inii l  decision o n  the disposition of iixidcn[;\l u’:lt:r, and conipletc-‘ 
Blocks 22 and 23 of the IWIC Form in accordance wirh Appendix I .  

Documenr conrplcrion of Section 3 of rhc IWlC Fonn in Block 24 i n  accordance 

with Appendix I .  

. .  



NOT E The affecrcd aciiviry coordinoror or supervisor wiih cssismtrcc jiom die 

Labor & Hmvy Eqi(ipnicnt Dcparmrctr~ is respott.~iblcjor'discharging 
icttcoittantinatcd incidental w a c r  dircclly IO I J I C  ~itvirorinrctr~ (dta! is, IO the 
s i ~ r t n  drairi or it)  d i e  groutid). wlii ic Liquid Wasrc frcacnicrir Opciarions is 
responsible for iii.spo.ririot 1 ir ig a II 0 ik f clatsijka r ions OJ- ir r cider r la1 wo [era 

SWD 
[ I  ConracI the activity coordin;iror or supervisor to disposition h: incidcn;al watt; in  

an appropriare miintier dependiiig on [he an31yses results. 

A c l i 4 f y  Coordinator or Supcrvisor 

(2) IF [he incidentill water can bc discharged directly to thc environment. 
T I.1 EN: . 

I A I  Coniacr h c  Labor 6: Hc;iv)# Equipm:nt Depmment for assistsr1ce jn 
ocrforriiirig Steps 6-51 211 8 1 and 6.5(2)( CJ, as nccessa~ .  

. .  

IBI Obt:{in arld [ransport rhe rreccswry equipment to [he  ficld siie. 

IC) Discharge tlic incident;rl waicr to th: storin drair! or to rhe ground; 3s 
:I p p ro pr i a le. 

fD] Corrriict SWD to'docurnenc the following inlormiiion on thc lWIC Fomi in 

;iccord;cnce with Appendix 1 : 
- Block 15  - volurnc 01'watcr th;:: w a s  u3nsferred or disposed of 
- . Block 26 - any concerns or prcrblems noicd 

e 
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6.5 Disposition of Inciderrtsl M'alcrs (continued) 

Liquid Waste Treatment Opcrations 

(41 

S M'D 

151 

171 

IF dx.intidenca1 water CANNOT b: dischzgtd IO the environment, 

THEN: 

Coordinate with Chcniical Operation Treatment personncl and Waste 

Oocruions, aiid provide: 3 field CI'C\V with the nectsaary cquipnr~nl 1~ collect 
and transport incidcn1;ll tvater froni various site locations as nccessary. 

' 

Obtain and mrnspori the necessary equipment IO (he field site. 

Pump the  ii\cidcntal w s w  to a contaiiinieiii VCSSCI. 

Transfer the water io the loc:itian spccifiea in 6lock 23 on the f iyJC Form. 

Conr:ici SWD ro docrinient the followin3 infornution 011 thc IWIC Fomi i n  
accordance with 'Appcrruiw I : 

Block 25 - voluinc of water [hil t  was uansferred or disposed of 
Block 26 - ;my concerns o; problcms noied 

Notify i l k  iiii[i;iriii; org;inizacian of rlrc disposcd st;i(us oi thc iricidcni;iI waicr. 
and coniplcie Glock 27 of the l\VfC F o m  i n  tlccordxncc wirh Appendix I .  

Rci:iin ;I copy of lire lWlC Ftjrili, and forward ihc origin;il IO thc orgarriza!ion 
rcsponsiblc f o r  i l r t  :trftctcd :irc:l o r  xgsienl lor s ip-of f .  

Responsiblc Orgsnizstioil Rcprcscnblivc 

[S) Review tlic lWlC Form. ;\nd docunicnt.xknowlcd,ncmcnr of thc disposirion of rhc 
incidcwl w:wr i n  Block ?So: (he IWIC Form in accard;?ncc w i r h  Appcndix 1. - . -  

191 Rcrurn the oriSiiial copy of rhc lWlC Fomi IO SWD wi th in  S workins dzgs. 



. .  

S\VD 
[ 1) IF a water soiirce was previously de1enl;incd to bc exenipt, 

AND SVv’D has determined B need IO ternlinatt rhe exemption, 
THEN: 

(A] Noti’fy [he OrgitnizatiOn rcsponsiblc for the affected area or sys[em 10 

rtm\insre’rhe exemption. 

This norification m y  be made by Lclcphone. 

Ii\j Document this notification in ;I nlemorindunl, and fonvard 3 COP)’ io 

. the organization responsible for the affected area or system. 

. .  

7. RECORDS 

S 14’ D 
[ 1 1  Ensure that all of [lie incidcnral wairr cvnnol acri\*itics were properly docunxnied 

I 

[lj 

X. . REFERCNCES 

1 -770()O-RM-011 Record kl;in;igcni.-nt Guidance fo: Records Sources 
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8.0 CONCEPTUAL SITE MODEL 

DRAFTFINAL 

The conceptual site model for the RFP Industrial Area addresses the potential 

contaminant transport pathways associated with existing sources of contamination, 
including designated IHSSs in the nine Industrial Area OUs, PCB sites, UBC areas, 
routine effluents, and potential sources where release of constituents may occur, such as 
product or waste storage locations, building-specific sources, or other possible sources 

in the Industrial Area. Contaminant migration from existing or potential sources is 

assessed by examining two scenarios: (1) current or actual conditions and (2) the 

occurrence of unplanned events. 

Development of the conceptual site model was based on draft conceptual models of each 
of the nine OUs in the Industrial Area and media-specific information from the 
evaluations of existing environmental monitoring systems presented in earlier sections of 

this report. The combined information has been consolidated and summarized to provide 

a general conceptualization of potential contaminant migration from sources in the 

Industrial Area. Appropriate EPA guidance documents were used including Guidance 
for Conducting Remedial Investigations and Feasibiliry Studies Under CERCLA (EPA 

1988) and Risk Assessment Guidance for Supe f ind - Volume I ,  Human Health Evaluaion 

M m u l  (Part A)  (EPA 1989). 

A conceptual site model generally addresses each component of a completed exposure 
pathway, including the contaminant source, release mechanism, transport medium, 

exposure route, and receptor (Figure 8-1). For the purposes of this document, exposure 

route and receptor components were not considered because this MIRA/DD focuses on 
early identification of potential contaminant releases from the Industrial Area that are 

expected to be mitigated before reaching relevant receptor exposure points. 

, 

8- 1 RaycM 
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FIGURE 8-1 
Industrial Area IM/IRA/DD 

Components of a Completed Exposure Pathway 
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8.1 CONSTITUENTS OF POTENTIAL CONCERN AND SOURCES 

The COPCs for surface water, sediment, and groundwater were identified in Appendix 

3.1. A separate COPC list for the air transport pathway was provided in Appendix 3.2. 
The appendices provide a comprehensive listing of chemicals or radionuclides that may 

exist at the numerous potential contaminant release sources in the Industrial Area as a 

result of past accidental releases or improper disposal by former management practices. 

The COPC list allows preliminary identification of contaminants that currently exist or 
that could be transported in site soils, grounawater, surface water, sediment, or air. 

COIs, presented in Appendices 3.6 through 3.8, address potential releases associated with 

unplanned events. The extensive number of COIs includes consideration of chemical 

product and waste stream inventories. The lists of COIs were compiled to ensure that 

substances stored in the Industrial Area that were not on the COPC list were included in 

the evaluation of environmental monitoring systems. 

' 

Current sources of contamination within the Industrial Area include designated MSSs 

within the nine OUs in the Industrial Area (Appendix 3.3), PCB sites (Appendix 3.4), 

UBC areas (Appendix 3 . 3 ,  and building-specific release points such as exhaust vents and 

foundation drains. Potential sources where releases could occur during an unplanned 

event include permitted waste storage areas, product storage areas, or accidental releases 

during a fire or explosion in the Industrial Area. Because the number of specific sources 

is too large to allow individual identification of each source in the conceptual site model, 

existing sources of contamination and potential sources were grouped into general source 
types based on similarities in release mechanisms. The general groupings facilitated 
development of the conceptual site model flow diagrams discussed below. Primary and 

secondary sources have been identified in the Industrial Area's conceptual site model. 

The conceptual site model for the Industrial Area summarizes the general types of 

sources and identifies contaminant release mechanisms and transport media. Primary and 



t 1 

secondary sources under the current scenario and unplannedevent scenarios are presented 
in the conceptual site model flow diagrams in Figures 8-2 and 8-3, respectively. Figures 
8-4 and 8-5 provide schematic representations of the current and unplannedevent 

conceptual site models. 

A primary contamination source is the principal origin of contamination. Chemical or 
radioactive constituents associated with a primary source may have been released in a 
historical incident and may currently be subject to transport in the environment, or 
constituents may potentially be released from a primary source in an unplanned event. 
Con taminant migration is further characterized within the conceptual site model by 

identification of secondary sources. A secondary source is generally the receiving 

medium or primary transport medium, such as soil, surface water, or groundwater, 

where further release of contamination may occur. Air is not considered a secondary 

source because it is considered only to be a transport medium. A chemical released to 
the air may be transported directly to a receptor or eventually deposited by particulate 

deposition, washout, or rain-out onto surface soil or surface water, which is the 

secondary source. 

Many of the IHSSs were designated as a result of historical spills, leaks, or overflows 

from a tank or drum. In most cases, contamination was released directly to the soil; 

therefore, surface soil is the secondary source. Subsurface soil may become a secondary 

source by infiltration and percolation of chemicals from contaminated surface soil or 

from contaminated surface water in unlined drainages or retention ponds. 

Contamination from UBC areas or past underground leaks may be released directly to 

groundwater, which would then be the secondary source. Surface water as a secondary 

source may occur as a result of (1) direct discharges to drainages (e.g., outfalls of 
building foundation drains) or (2) the migration of runoff from contaminated surfaces. 
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PRIMARY 
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MECHANISM 
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SOURCE 
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sites, drum burial 
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erosion 
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-3 
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(Drums, containers, 

dumpsters, equipment, 
scrap metal, building 
constnrction debris. 

a 

Sediments, 
Ground- 

water water 

Sediments 

Soil 

Discharge 

overtlow 

I pondcrete. saltuete) I 
water 

Incidental Waters I 
(Building floor and 
foundation drains, 

Sumps, and 
valve vaults), -cIE Recharge 

Under-building 
contamination 

I Routineeffluents 1 
(Building exhaust I stacksand -[E Discharge 

[ventilation systems)] 
emissions 

FIGURE 8-2 
Industrial Area IM/IRA/DD 

Conceptual Site Model Flow Diagram 
Current Scenario 
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FIGURES-3 
Industrial Area IM/IRA/DD 

Conceptual Site Model Flow Diagram 
Unplanned Event Scenario 
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Similarly, sediment can be a secondary source as a result of the erosion of contaminated 

surface soil or adsorption of surface water contaminants to bottom sediments. 

Contamination from many of the existing sources, such as MSSs associated with 

historical incidents, may have already migrated to secondary sources. Unplanned 

releases may also migrate to a secondary source, although RFP has emergency response 

requirements in place and onsite hazardous materials response teams that respond and 

take the necessary steps for containment, control, and cleanup. 

8.2 TRANSPORT PATHWAYS 

The environmental monitoring system evaluations presented in previous sections included 

characterization of possible contaminant migration pathways specific to each particular 

medium. A transport or migration pathway consists of a release mechanism and 

transport media. As shown in Figures 8-2 and 8-3, primary and secondary release 

mechanisms and transport media are defined for the primary and secondary sources, 

thereby addressing all potentially affected media. 

8.2.1 Primary Release Mechanisms 

Release mechanisms for primary sources under the current scenario include (1) historical 

spills, leaks, or overflows; (2) volatilization from contaminated soils and surface waters; 

(3) fugitive dust emissions from contaminated surface soils; (4) runoff, erosion, or 

overland flow of contaminated soil or surface water; (5) infiltration and percolation of 
contaminants through soil; (6) discharge and overflow from building foundation drains; 

(7) pedestrian tracking of contamination associated with historical spills or fires; (8) 

volatile or fugitive dust emissions as routine effluents from building exhaust stacks and 

ventilation systems; and (9) direct contact with radioactively contaminated equipment. 
, 
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Under the unplannedevents scenario, primary release mechanisms include (1) potential 

spills, leaks, or overflows from aboveground or belowground tanks, pipelines, sumps, 

or valve vaults; (2) potential spills, leaks, or overflows from drums or containers; (3) 
volatile or fugitive emissions from an accidental fire; (4) infiltration and percolation of 

contaminants released from building floor and foundation drains; and (5) discharge and 
overflow associated with fire suppression activities. 

' 

8.2.2 Primary Transport Media 

Primary transport media are the media directly affected by the initial contaminant release. 
The affected media wil l  be influenced by the source type and the specific release 

mechanisms. Transport media may be air, soil, surface water, or groundwater. 

Airborne transport may occur as a result of routine effluents, volatile emissions from soil 
and surface water, and windblown surface soil migrating as fugitive dust. Airborne 

contaminants may be transported directly to a receptor or may eventually be deposited 
to a secondary source such as surface soil, sediment, or surface water by particulate 

deposition, rain-out, or washout. Contaminants released directly to the soil can be 

transported to a secondary source by infiltration and percolation, leaching, overland 

runoff, or erosion. Contaminants may be transported by surface water in overland runoff 

when direct release to surface flow occurs. Releases from belowground tanks and 

piping, UBC, or buried sources may leach into surrounding soils or, as is the case with 

UBC, may be directly released to groundwater. 

8.2.3 Secondary Release Mechanisms 

As seen in Figures 8-2 and 8-3, r e l k  mechanisms for secondary sources are similar 

for the current and unplannedevent scenarios. When soil is a secondary source, 
contamination can be further transported by fugitive dust or volatile emissions; erosion 

, 
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to adjacent soils or nearby drainages; or by infiltration and percolation, and subsequent 

leaching to groundwater. Groundwater transport of contaminants may affect surrounding 

soils as a result of infiltration and percolation or recharge. Chemical adsorption to soils 

may occur, or contaminants may volatilize through the soil pore space to the atmosphere. 

These processes will depend on the soil type and the contaminant's physical properties. 
Groundwater may also release contaminants in surface seeps or, in the case of incidental 

waters, from building foundation drain outfalls, resulting in soil and possibly surface 

water contamination. 

surface water can transport disso~ved contaminants or contaminants adsorbed ' to 

suspended matter in overhd runoff or in natural or man-made drainages. Infiltration 

and percolation of contaminated surface water through the soil can occur and may lead 

to contaminant contribution to subsurface soils and potential leaching to groundwater. 
Sediment transport in drainages will be influenced by water flows. Airborne releases of 

contaminated sediments as fugitive dust may occur during periods of low flow. 

8.2.4 Secondary Transport Media 

The secondary release mechanisms may lead to further contaminant migration via 

secondary transport media. For example, secondary soil sources may contribute to 

subsurface migration in groundwater as a result of infiltration, percolation, and 

subsequent leaching to the groundwater aquifer. Windblown fugitive dust emissions from 

a secondary soil source may be deposited to other surface areas or waters where 

additional transport could occur. Erosion and runoff of contaminated soils to surface 

drainages may allow surface water or sediment transport. 

Groundwater seeps released to surficial soils may reenter the groundwater system via 

infiltration and percolation, or airborne transport may occur from contaminant 

volatilization or fugitive dust emissions of the contaminated surface soil. Contaminants 



released in groundwater seeps and building foundation drain outfalls may migrate in 
surface water or sediments in natural drainage channels. 

8.3 RELATIONSEIIP OF THE CONCEPTUAL SITE MODEL TO CURRENT 

MONITORING PROGRAMS 

The evaluation of the relationship of the conceptual site modeLto existing monitoring 

programs involves an examination of the adequacy of current monitoring for detecting 
potential releases migrating from sources in the Industrial Area. Previous sections 

summarized current monitoring for each medium and provided recommendations for 

current monitoring. Monitoring locations we= evaluated relevant to potential 

contaminant sources and transport pathways, and analytes of the current monitoring 
programs were compared to the list of COPCs. The following subsections summarize 

the relationship of the conceptual site model to current monitoring programs and discuss 
how recommended changes to monitoring will improve detection of contaminant releases 
within the Industrial Area. 

8.3.1 Groundwater 

Contamination may enter groundwater from (1) infiltration and percolation of soil or 

surface water contaminants with subsequent leaching to the water table or (2) direct 

interaction between building foundation drains and the shallow bedrock of the upper 

hydrostratigraphic unit. The current groundwater monitoring program was discussed in 

Section 4.3. 

Table 4-3 listed 183 monitoring wells in the Industrial Area and included information on 

their current status (a of October 14, 1993). According to Table 4-3, 155 wells are 

active, 23 are abandoned, and five are currently inactive. Samples are currently 
collected quarterly from 97 of the 183 wells in the Industrial Area. Of these 97 wells, 0 .  
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83 wells are screened in the UHSU, 10 are screened in the lower hydrostratigraphic unit, 
and four are transitional wells (screened in both units). All wells are analyzed for the 

constituents identified in Table 4 4 .  

Characteristics of groundwater flow were discussed in Section 4.2. The following 

potential contaminant transport pathways were identified in the conceptual site model for 

groundwater: 

horizontal migration in the upper hydrostratigraphic unit with groundwater flow 

away from paleotopographic ridges and along paleotopographic drainages; 

vertical migration within the upper hydrostratigraphic unit corresponding to hydraulic 

gradients and influenced by seasonal recharge; 

possible vertical migration via advective transport from the upper hydrostratigraphic 

unit to the lower hydrostratigraphic unit; 

possible vertical and horizontal migration in the sandstone units of the Laramie 

Formation as a result of recharge from building footing drains completed in bedrock 

and influenced by downward hydraulic gradients; 

alluvial groundwater discharges at springs and seeps; and 

limited discharges to stream drainages. 

. The summary of existing data was presented in Section 4.5. Known source areas 
currently contributing to groundwater contamination in the Industrial Area include the 

Solar Evaporation Ponds (OU4); the 903 Pad, Mound, East Trenches, and East Spray 

Field (OU2); and the area around the 881 Hillside (OU1). The latter two source areas 
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are located adjacent to the Industrial Area, and groundwater contamination may have 

migrated toward the Industrial Area. Recent (November/December 1993) groundwater 

sampling also identified groundwater contamination in the central Industrial Area, as 
described in Section 4.6. The Solar Ponds, the 903 Pad area, and the Upper South 

Walnut Creek area near the Industrial Area boundary (Mound Area) have also been 

identified as sources of surface water contamination (EG&G 1992a,b). 

Plates 4-1 and 4-2 show wetlandseep locations where groundwater from the upper 

hydrostratigraphic unit may discharge. As discussed in the conceptual site model, the 

discharge may allow surrounding soils to become contaminated as a result of recharge 

and infiltration. Contaminant migration to nearby surface drainages via overland flow 

may also occur. IHSSs or UBC areas located upgradient of the seeps may contribute to 

contaminant loading of the groundwater discharging at wetland/seep locations. 

Wetlands/seeps in the Industrial Area can be associated with surface water drainage 

pathways described in Section 5.4. Further evaluation of surface water drainages and 

transport pathways relative to the conceptual site model is provided in Section 8.3.2. 

The potential for UBC has been identified at 31 buildings in the Industrial Area (EG&G 

1992~). These potential source areas may also be contributing to groundwater 

contamination. Table 5-24 identified building foundation drains and their flow paths. 

Results of aperiodic sampling of building sumps and foundation drains have shown 

chemical and radionuclide constituents at some locations. Contaminants released in an 
unplanned event could enter groundwater along these flow paths. 

I 

An examination of existing well locations relative to potential sources that may contribute 

to groundwater contamination was conducted as part of the evaluation of existing 

monitoring programs in Section 4.6. The evaluation determined that groundwater 

monitoring is generally adequate for I M / I M  purposes in the eastern Industrial Area. 

RCRA monitoring and CERCLA monitoring of OU2 and OU4 provide data that are 
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useable for monitoring releases in the eastern portion of the Industrial Area. Because 

groundwater monitoring in the western and central Industrial Area was not considered 

adequate for early detection of releases to groundwater, a number of existing wells and 

piezometers are proposed for incorporation into the routine groundwater monitoring 

program Fable 4-10 and Figure 4-6). Installation of several new wells is also proposed 

for the central Industrial Area (Table 4-1 1 and Plate 4-1). 

Additional monitoring and use of OU characterkition data that become available will 

improve the identification of groundwater transport pathways and will allow early 

detection of current and unplanned contaminant releases in the Industrial Area. Proposed 
actions address identified data gaps in current monitoring and are based on potential 

sources and likely contaminant migration pathways in the groundwater flow. 

Development of baseline conditions will improve delineation of upgradient sources and 

identification of changes i'n groundwater contaminant levels due to an unplanned event. 

8.3.2 Surface Water 

The conceptual site model show that surfac, water and sediment ma be primary 

transport media, secondary sources of contamination, and secondary transport media in 

the Industrial Area. As discussed earlier, contaminants may be released to surface water 

drainages within the Industrial Area as a result of runoff and erosion from historically 

contaminated IHSSs, groundwater seeps, building foundation drain outfalls, or an 

unplanned event such as a spill, leak, or overflow. Surface water ponds located in the 

Industrial Area, such as the Solar Ponds and cooling tower blow-down retention ponds, 

may have received chemical constituents from historical discharges. 

The evaluation of existing monitoring in Section 5.2 focused on NPDES stormwater 

monitoring locations, the Event-Related Surface Water Monitoring Program, and 

monitoring at the waste water treatment plant, all of which were deemed pertinent to the 

Industrial Area. Section 5.4 described the drainage patterns for each of the seven 
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drainage pathways in the Industrial Area, including subbasin outlets in the pathway, 

major buildings in the subbasins, the acreage of the area drained to each subbasin, and 

drainage destinations. Sources that may currently contribute to contaminant migration 

in runoff or overland flow along the drainage pathways may include foundation drain 

outfalls fiom buildings with possible UBC, runoff from IHSSs or PCB sites, and 

groundwater seeps. Table 5-23 provided a cross-reference of buildings to the various 

drainage pathways. Table 8-1 lists buildings, MSSs, PCB sites, and UBC locations in 

the Industrial Area that may contribute to contaminant transport in the various drainage 

pathways. Table 8-1 also lists possible contaminants associated with the identified MSSs 
and UBC sites. Buildings in the subbasins may be potential sources of chemical release 
during an unplanned event. Flow from a spill, leak, or ovefflow outside a particular 
building may enter the identified drainage pathway. Inside spills, leaks, or overflows 

could enter the building foundation drain and be d e d  to surface water or groundwater. 

Flow pathways of buildings with foundation drains currently hown to lead to a surface 

water drainage pathway were provided in Table 5-24. 

Contaminant migration along the surface water drainage pathways was characterized in 

the 1989 and 1990 Suface Worer and Sediment Geochemical Characsenm'on Repons 
(EG&G 1992a,b). Information from these reports confirms transport pathways set forth 

in the conceptual site model. Findings of the studies were discussed in Section 5.3. 

Proposed actions for surface water monitoring programs are set forth in Section 5.7. 

Continued monitoring at Industrial Area surface water sampling locations where elevated 

concentrations of constituents have been identified will allow monitoring of current 

releases and assist in the identification of releases from unplanned events in the Industrial 

Area. The establishment of additional surface water sampling locations 'at areas of 

drainage base flow and subbasin boundaries and use of OU characterization data as they 

become available will allow better identification of existing contaminant transport 
pathways in the Industrial Area and will aid in the prevention of contaminant migration 



TABLE 8-1 
Industrial Area IM/IRA/DD 

Potential Sources of Contamination Contributing to 
Surface Water Drainage Pathways 

Drainage Pathway Buildings lHSSs and Possible Contamhaoh Associated with the IHSS PCB Ster Und W-B u ilding 
Cootamtnatbn 

122 

123 

124 

125 

22 1 

224 

275 

439 

440 

441 

442 

443 

444 

445 

447 

452 

463 

463 

662 

116.1 

116.2 

117.3 

120.1 

120.2 

121 

122 

129 

136.1 

136.2 

147.2 

148 

152 

157.1 

157.2 

160 

161 

162 

164.1 

oil, rolvcnta, HCa, low-level radr 

U, UO,, carbon tetrachloride, HNO,, chlortratcd hydFocrrbon-HCa 
rolventa, Be 
oil contaminaced with U 

polyuter ruin peroxide crrtalyrt materiala, wlvcnta, Pu, U. Am 

rolventa, ruinr, Pu, U 
U238, U235, Cr(+6), Be, Fe, iodine, Pu, NO2, acidr, bares, phosphate, 
tritium 

NO, and radionuclides 

fuel oil, dierel, comprcsror oil, rolvcnts, l,l,l-TCA, Hg, Cd, Cu, pb 

acidic or lithium dichromate, lithium chromate, Cr(+6), depleted U 

acidic or lithium dichromate, lithium chromate, Cr(+6), dcplcted U 
Be, U 
NO,-bearing waster and low level radioactive mate with NO, 

No. 6 fuel oil 

U (depleted and enriched), Be, solventa 

U, Be, chlorinated hydrocarbon rolventa, carbon tctnchloridc, hydraulic 
oil, lithium, chromium, Pu 

U, Pu, PCBs, PCE, CS,, TCE 

Am, Pu, U, oil, PCE, VOCs 

VOCs, radionuclides, Be, Fe. Cr, nitric acid, HCl, fluoride 

Pu 

Site 5 

site 7 

Site  8 

site 9 

site 12 

Site 13 

Site 14 

Site 15 

Site 16 

Site 17 

Site 18 

Site 36 

122 

123 

125 

441 

442 



TABLE 8-1 
Industrial Area IM/IRA/QD 

Potential Sources of Contamination Contributing to 
Surface Water Drainage Pathways 

Drainage Pathway I Building I INS% and Possible Contaminants hsoclnted witb the INSS I PCBSlter I Under-Building 
Contamination 

Drainage Pathway Y1 (cont'd 

663 

664 

668 

86s 

866 

880 

883 

RE4 

886 

888 

889 

164.2 

164.3 

1n.o 
I78 

I79 

I80 

182 

187 

189 

190 

191 

193 

204 

205 

207 

208 

21 I 
213 

217 

U 
U 
waste o h ,  paint, paint tolvents, low-level mdioadvc wute 

waate oil containing VOCa and low-level mdioactive waste 

waste oil, chlorinated rolvcnta, Be 

waste oih with contaminated solvents, U 
wartc oils, chlorinated rolventa, Be, UO, (dcpldcd) 

sulfuric acid, Lime 

nitric acid, rodium bicarbonate 

rodium hydroxide 

hydrogen peroxide 

low concentration of aminca 

U 

nitric acid, hydrofluoric acid. ammonium ralts 

Acids - HPO,. HSO,, CrO, (chromium crioxide), with CN, Cd, Cr, Pb, 

Nitric acid with Ag, sodium fluoride, rodium fluoride rolution, plating 
acids (HCI, HNO,. HF) with plating solution, Cd, CN, nickel rulfatc, 
developer, tixer 

Not available 

pondcrde, nitrate, low-level radiation, VOCs 

Not available 

As, As, U, Am, H, 
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TABLE 8-1 
Industrial Area IM/IRA/DD 

Potential Sources of Contamination Contributing to 
Surface Water Drainage Pathways 

Drainage Pathway Building 

Drainage Pathway Y 2 

U 

radioadivity 

carbon tetrachloride, orgmic rohrenta 

U238, U235, Cr(+6), Be, Fe, todine, Pu, NO2. acidi, buu.  p h o r p b ,  
tritium 

0 rolventa, oib, Be, nitric acid, hydrochloric acid, fluoride 

U rolvcnta,, o h ,  Be, nitric acid, hydrochloric acid, fluoride 

U, rohrenta, oil, Be, nitric acid, hydrochloric acid, fluoride 

NO,, U, Pu, Be, acida, rolvcnta 

Pu 
Not available 

Pu 
U, Be, chlorinated hydrocarbon sohrenta - carbon tctnchloride, oil, 
chromium 

low-level u 
hydrogen peroxide 

carbon tetrachloride, oil, TCE, U, Pu 

acetone, PCE, TCA, radionuclides 

Sitc 3 

Site 10 

site 11 

Site 24 

Sitc 25 

Site 26 

Site 30 

776 

rn 
ns 
991 

223 

333 

334 

549 

55 1 

552 

553 

554 

555 

558 

559 

561 

564 

707 

708 

750 

776 

777 

778 

117.1 

117.2 
118.2 

121 

123.1 

123.1 

123.2 

147.1 

150.4 

150.5 

150.7 

157.2 

158 

169 

172 

173 
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TABLE 8-1 
Industrial Area IM/IRA/DD 

Potential Sources of Contamination Contributing to 
Surface Water Drainage Pathways 

PCB S&~J U0dw-B uilding 
Contamination 

Drainage Pathway Y2 (cont'd. 

965 

968 

980 

984 

985 

987 

988 

989 

990 

99 I 

993 

995 

996 

Drainage Pathway i 3 

111 

112 

,113 

1 15 

119 

175 

184 

I85 

192 

194 

197 

210 

214 

waste oils, thinners, metab, ndionuclidu 

radionuclidu 

1 ,l , I-TCA 

ethylene glycol 

Not available 

PCBs 

waste oil, aohrcntr. pintr, thinner, grease, gasoline, d i d ,  fiberghaa 
resins and cablyatr. 

pondcrde, low-lcvel pdioactivc and huadoua wratca 

117.1 U 

118.1 carbon tetrachloride or TCE 

121 U U 8 ,  UUS, h, NO1, acids, basu, Cr(+6), Be, Fe, iodine, phosphate, 
tritium 

' 124.1 nitrater, Pu, U 

126.1 nitrater, Pu, U, organics, inorganics 

Site 4 

Site 6 

Site 20 

Site 21 

Site 22 

None 
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Drainage Pathway Y3 (cont'd. 

TABLE 8-1 
Industrial Area IM/IRA/DD 

Potential Sources of Contamination Contributing to 
Surface Water Drainage Pathways 

127 

128 

262 

33 1 

333 

334 

335 

367 

37 1 

373 

3?4 

376 

516 

517 

518 

55 1 

559 

56 1 

70 1 

712 

126.2 

127 

131 

132 

134 

135 

137 

139.1N. 
139.1s 

139.2 

144 

146.1 

150.2 

150.3 

150.3 

150.5 

150.7 

I51 

156.1 

I59 

163.2 

nitraten, Pu, U, organics, inorganics 

Ntnten, Pu 

Pu, u 
ndionuclidu. ddergent 

lithium, Na, Ci, aolventr, graphite, Mg 

tritium 

chromatu 

NaOH, KOH, Cr, alpha (ndionuclidu), HCI, HP, HNO,, HSO, 

hydrofluoric acid 

ndioactivity 

Pu, U, icida, caustics 

Pu 

radioactivity, n i tn tu ,  chemicals 

radioactivity, nitratu, other chtmicah 

Not available 

Pu 
diesel fuel 

radioactivity 

radioactivity 

radioactivity 

- 

S h  23 

Site 24 

Site 28 

Site 31 

Site 33 

Site 34 

E 
F 
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713 

no 
ni 

774 

n 6  

777 

ns 
790 

130 None Not applicable 

131 

170 warte o h ,  spent rolventa 

171 

172 

I74 

diesel fuel, gasoline m d  combustion products, Mg, mate rohmta 

carbon tetrachloride, o h ,  TCE, U, Pu 
warte painta m d  Ihier,  frcon-based or  oil-bared coolant, mdda, N 4 ,  
radionuclida 

o h ,  rolventa, coolanta, low-level radionuclida 

uranium nitrate. Pu, Am, CI, SO,, onkite 

nitric acid, hydrochloric acid, heavymctat 

181 

186 

188 

206 tritium 

212 Not available 

None None 

Drainage Pathway # 5 

440 

447 

448 

45 I 

460 

850 

116.1 

121 

oil, solvents, hydrocarbons, low-level radionuclides 

U238, U235, Cr(+6), Be, Fe, iodine, Pu, NO,, acids, barcs, phosphate, 
tritium 

acidic or lithium dichromate, lithium chromate, Cr(+6), U 136.1 

147.2 Be, U 

157.2 U, Be, chlorinated hydroarbon rolvents, carbon tctrachloridc, o h ,  
lithium, chromium, Pu 
Am, Pu, U, oil, PCE. VOCs 161 

sile 9 

Site 17 

Sile 18 

Site 19 

440 

447 

88 1 

883 

887 
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Industrial Area MIRAlDD 

Potential Sources of Contamination Contributing to 
Surface Water Drainage Pathways 

IHSSs and Possible Contaminants hsochted whh the IHSS P C B S i  . Under-Building 
Contamination 

Drainage Pathway 

Dninagc Pathway # 5 (cont’c 

Buildinp 

Drainage Pathway X 6 

881 

883 

885 

887 

164.1 Pu 
177 

178 

204 U 

205 

208 

waste oils, paint and paint rolvents, low-lcvel radionuclidu 

waste oil containing VOCa and other hazardous wrtcr,  low-level 
radioactivity 

nitric acid, hydrofluoric acid, ammonium rab 

nitric acid, Ag, sodium fluoride, sodium fluoride solution, HCI, nitric 
acid, hydrofluoric acid, Cr, Cd-CN rolution, nickel rulfatc, developer 
and h e r  

217 Not available 

964 101 Liquids and rludgu: Pu, Am, tritium, U, Be, Cd, Cr, Ni, nitrater; roil: 
metals, K, Na, Mg, radionuclider; groundwater: nitrata and 
radionulidcr; seeps: NO,, metals, rads, organicr 

None 

- 1  I 176 mineral spirits. waste oil. vocs. mdals. low-level radioactivity. nitrates I I 

None 

207 

215 

705 

706 

~~~~ ~ ~~~ ~ 

101 Liquids and rludgu: Pu, Am, tritium, U, Be, Cd, Cr, Ni, nitrates; roil: 
mcblr. K. Na. Mg. radionuclida; groundwater: nitrata and 
radionulidcs; recps: NO,, metals, rads, organics 

U238, U235, Cr(+6), Be, Fe, iodine, Pu, NO2, ~ c i d s ,  barer, phosphate, 
tritium 

121 

138 Cr, radionuclides 

1 4 4  radionuclides 

Site 29 779 
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TABLE 8-1 
Industrial Area IM/IRA/DD 

Potential Sources of Contamination Contributing to 
Surface Water Drainage Pathways 

Under-Building 
Contamination 

PCB Slter 

Drainage Pathway Y7 (cont'd.) 

729 150.6 mdionuclidcr, oil 

777 150.8 radionuclides 

779 163.1 mdionuclida 

782 

788 

928 

I 966 

a 



DRAFT FINAL 

in an unplanned event. The establishment of baseline quality conditions will assist in 

source delineation along the various drainage pathways. 

8.3.3 Air 

Air was identified as both a primary and secondary transport medium in the conceptual 

site model. As shown in the conceptual site model, contaminants may be released to the 

ambient atmosphere through volatilization from contaminated soils, migration of 
contaminated soils or sediment as fugitive dust, volatilization of contaminants from 

surface water, or release of routine effluents at process building exhaust stacks and 

ventilation systems. The RFP air monitoring programs address continuous stack and 

gaseous effluents 'and ambient air monitoring of radioactive and nonradioactive 

particulates. The four subprograms of the RFP air monitoring system were described 

and evaluated in Section 6.2. OU-specific monitoring is also conducted, if applicable, 

during environmental investigations at OUs at RFP. Meteorological monitoring at the 

facility aids in assessing contaminant migration. Other air monitoring-related activities 

which can be related to the conceptual site model include air dispersion models and Air 

Pollution Emission Notices (APENs) reporting. 

HEPA filter plenums are located in buildings where fabrication and recovery operations 

formerly occurred. These operations have stopped, reducing the likelihood of 

atmospheric release of radiological particulates and beryllium from this former potential 

source. However, an atmospheric release of residual material in building stacks or 

ventilation systems could occur during an unplanned event, or as a result of waste 

handling or internal operation and maintenance activities. Sources of volatile emissions 
other than those specifically identified in the conceptual site model may include painting 

and maintenance operations, and vehicle emissions. Such releases would be included as 
part of baseline conditions (discussed in Section 9.0). 

8-27 
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Sources of airborne contaminants in the Industrial Area may include historically 

contaminated areas such as MSSs or PCB sites that have surface soil contamination, or 

VOCs in the vadose zone and building exhaust stacks and ventilation systems. 

Contaminants may be released as fugitive dust from vehicular traffic or as a result of soil 

particle entrainment during occurrences of high wind. Contaminants may also be 
released directly to the atmosphere by volatilization from soils or with building effluents. 

Chemical classes that may be released from sources in the Industrial Area include organic 

solvents, pesticides, inorganics, and radionuclides. 

An onsite study of the air transport pathway has been undertaken at RFP. A portable 

wind tunnel, as described in Air/Supe#nd Nm'onal Technical. Guidance Stu& Series, 
Volume 11, Esrimares of Baseline Air Emissions At Supe#nd Sites @PA 1990) was used 

by EG&G's EPWAir Quality Division to characterize the potential for dispersion of 

plutonium-contaminated sediments and soils. Data from the air sampling program and 

the special wind tunnel applications were used as the basis of a resuspension 

characterization study at OU3 designed to improve data collection and sensitivity. Data 

collected are intended to improve air pathway analysis at the site. 

Ventilation/filtration exhaust systems in place at all production and research facilities 

control atmospheric releases from buildings in the Industrial Area. Radioactive and 

nonradioactive particles are contained by glovebox and filter plenum systems. Chemical 

emissions are controlled by scrubbers and filters. These and other types of engineering 

design controls eliminate the concern for airborne transport of contaminants from interior 

building sources. 

Existing monitoring and proposed actions for inclusion of additional baseline constituent 

determination monitoring will adequately monitor any potential atmospheric releases from 

the Industrial Area. In addition, the Plan for Prevenrion of Contaminant Dispersion 

(PPCD) (DOE 199 1) developed to monitor windblown constituents that might be released 

8-28 
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during activities at RFP (particularly OU-specific environmental investigations) will 

ensure that releases are controlled during ongoing remedial or D&D activities. The plan 

establishes control measures to mitigate dust emissions and a monitoring program that 

evaluates the effectiveness of such measures. The PPCD will help prevent unplanned 

emissions from the Industrial Area by providing early detection of releases to the 

atmosphere and implementation of control measures. 

8.3.4 Incidental and Foundation Drain Waters 

The primary source of incidental water at RFP is stormwater. However, incidental 

waters may also originate from a number of source areas such as excavation sites, pits, 

trenches, or ditches; water collected in secondary containments or berms, process waste 

valve vaults, electrical vaults, steam pits, other utility pits, telephone manholes, 

foundation drains, and fire suppression system discharges; and the natural collection of 
precipitation and stormwater runoff in excavations, pits, trenches, ditches, depressions, 

or other areas. The conceptual site model focuses on incidental waters originating from 
groundwater that collect in building foundation drains and building sumps. Buildings in 

the Industrial Area may contain foundation drains, sumps, valve vaults, and other 

structures that intersect the groundwater table. 

Incidental waters may be a primary source of contamination to the groundwater, allowing 

transportation of contaminants from discharges and overflows or groundwater recharge 

at the foundation drain location. The waters could potentially become contaminated from 
flow contact with groundwater or groundwater recharge at historical release areas, past 

waste disposal sites, UBC locations, or from overflows from an unplanned event inside 

a building. 

As discussed in Section 7.3, management or monitoring programs that are associated with 

incidental waters include the surface water and stormwater programs and the program 
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presented in Control and Disposition of Incidental Waters (CDIW) (EG&G 1993). The 

latter program does not include management of foundation drain or building sump waters 

as discussed previously; however, most known foundation drain flows are monitored 

before reaching the RFP drainage ponds. 

Figure 7-1 indicates locations of foundation drains, sumps, and vaults in buildings in the 

Industrial Area that may allow contaminant transport in incidental waters. Most of the 

foundation drains discharge into stom drains or at outfalls located along surface water 

drainage pathways. Table 7-1 liststhe location of drain outfalls and foundation drains 

most likely to be associated with potential sources of contamination. Flow paths for each 

building foundation drain in the Industrial Area were identified in Table 5-24 and in 

Figures A-1 through A-14 in Appendix 7.1. 

The building outfalls listed in Table 7-1 were evaluated to identify the surface water 

drainage pathway that may be affected by outfall discharges, possibly allowing 

contaminant transport. Surface water drainage pathways that may be affected by 

foundation drain outfalls include Pathways 1, 2, 3, 5, and 7. Table 8-1 lists the 

buildings along these pathways. Sampling of surface drainages and surface water 

transport pathways are discussed in Section 8.3.2. Some of the foundation drain outfall 

locations are not field-verified, and the potential surface water contaminant transport 
association cannot be made at this time. Groundwater monitoring was also considered 

in assessing whether releases from incidental water sources are adequately monitored. 

Groundwater sampling and groundwater transport pathway sampling are discussed in 

Section 8.3.1. 

Results of aperiodic sampling of foundation drains and building sumps presented in 

Table 7-3 indicate that the incidental waters from the sampled sumps and foundation 

drains contain some contamination, confirming the likelihood of contaminant migration 

in incidental waters from these sources. Incidental waters occurring at excavation sites, 
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pits, trenches, or ditches or collected in secondary containments or berms may become 

contaminated if they occw in historically contaminated areas such as IHSSs or PCB sites 

where soil contaminants may leach into the collected water. Incidental waters that collect 

in process waste valve vaults, electrical vaults, steam pits, other utility pits, telephone 

manholes, building foundation drains, and building sumps may become contaminated 
from groundwater recharge or from flow contact With contaminated groundwater in arm 

where groundwater contamination exists. An unplanned event such as a fire, spill, leak, 

or ovefflow could also lead to contamination of incidental waters. 

The Surface Water Division's flow diagrams for the management and disposition of 
foundation drain and utility pit discharges are presented in Figures 7-4 and 7-5. The 

diagrams generally indicate flow routing of incidental waters from foundation drain and 

utility pit discharges. In some cases, water is routed to the waste water treatment plant, 
Building 374, or other locations for treatment, thereby eliminating the concern for 
contaminant transport in tho& incidental waters. More often, incidental waters discharge 

at outfalls in or near the Industrial Area. These discharges may flow to one of the 

surface water drainage pathways (Table 5-24), possibly contaminating soils in the area 

or reinfiltrating through the soil to the upper hydrostratigraphic unit. . 

Proposed actions set forth in Section 7.6 allow better identification of transport pathways 

associated with incidental waters in the Industrial Area. Enhancements to current surface 
water and groundwater monitoring programs and use of OU characterization data will 
also improve the assessment of potential migration pathways from foundation drains and 

building sumps. Expansion of the CDIW sampling program to include more sampling 
locations and analytes, as suggested in earlier sections, will allow more adequate 

detection of releases associated with incidental waters in the Industrial Area. 

8-3 1 RaycLd 
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8.4 SUMMARY 

The conceptual site model has been used in conjunction with the media-specific 
evaluations of existing monitoring in the Industrial Area to assist in the identification of 
data gaps and presentation of proposed actions for additional monitoring. This 

information has also been used to formulate a future conceptual site model in anticipation 

of D&D activities (presented in Section 10.0). Because the number of sources where 
contaminants could be released within the Industrial Area is so extensive, general source 
types were grouped together for consideration in the conceptual site model. COPCs and 
COIs were identified for the various media based on uptodate chemical information 

obtained for the Industrial Area. The COPC and COI lists provide a comprehensive list 
of contaminants that currently exist or that could potentially be released during an 
unplanned event. These constituents may be transported in the environment by way of 

the release mechanisms and transport pathways identified in the conceptual site model. 
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9.0 DECONTAMINATION AND DECOMMlSSIONING AC- 

The objectives of this section of the IM/IRA/DD are to summarize the phases of D&D; 

describe the methodology proposed to establish a baseline data set, warning limits, and 
control limits; present an evaluation of potential monitoring technologies; outline the 

preprogrammed response during verification monitoring; and summarize the current 
emergency response procedures. This information was developed by reviewing 

information about (1) the D&D planning process, (2) statistical programs and 

methodologies, and (3) emergency response capabilities. Subject matter experts at RFP 
and other selected DOE facility personnel were! identified and interviewed to compile this 

information. The information presented in this section is current as of January 1994. 

9.1 DljSCRWI'ION OF DECONTAMINATION AND DECOMMISSIONING. 

ACTIVITIES 

The DOE D&D process is the sequence of events that occurs in the disposition of surplus 

DOE facilities. The D&D process will be conducted by the Office of Environmental 

Restoration (EM-40) in compliance with DOE Order 5820.2A, Chapter V, 

"Decontamination of Radioactively Contaminated Facilities, " dated September 26, 1988. 

This chapter identifies D&D requirements, principal planning documents, and policies; 

describes responsibilities of DOE Headquarters and field organizations; and provides 

additional sources of information (DOE 1994). It is not the purpose of this decision 

document to define D&D activities. It is intended to provide a general description of the 

types of activities associated with the D&D process and to illustrate the linkage and 

coordination with the IM/IRA. 

The nature and extent of D&D is still under development. Therefore, detailed written 

plans for RFP-specific D&D activities have not been formulated. In general terms,.D&D 



may entail the removal of fixed materials, equipment, and facilities, including buildings. 

Examples of D&D activities include the following: 

Remove fixed equipment, piping, and tanks. 
Retrofit equipment for future use. 
Dismantle and remove ventilation systems including glove boxes, ducts, and stacks. 

Modify or renovate buildings. 

Dismantle or demolish buildings. 

Excavate underground equipment, piping, and foundations. 

While specific details of the D&D process are s t i l l  under development, the approach will 

be multiphased and complex. The basic approach to D&D may vary among facilities, 

but it is likely to follow similar tenets for any DOE facility. The D&D process consists 

of seven basic components or phases. Table 9-1 summarizes the D&D process and the 

Industrial Area IM/IRA link to this process. As discussed in Section 1.0, the type and 

\ level of D&D activity will vary throughout the program. The phases described below 

represent the most comprehensive D&D activities. Not all phases will be applicable to 
all activities. Because D&D activities are not currently defined, the verification 

monitoring program will evolve as more information becomes available. 

9.1.1 Wase I - Transition 

Phase I begins with the termination of operations at a facility and includes the 

establishment of a surveillance and maintenance program and ends with the completion 

of safe shutdown and transfer of the facility to Environmental Restoration EM40 (DOE 
1994). Before the transfer is initiated, EM40 requires preliminary characterization and 

hazards analysis; an effective surveillance and maintenance program; input into the 

EM40 budget cycle (up to three years before transfer); and compliance with EM40 

9-2 
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\ .  
acceptance criteria. This phase ends with the execution of a Memorandum of Agreement 
(MOA) that transfers administration of the site to EM40 (DOE 1994). The transition 

process involves removing process materials, product, equipment, and waste from RFP 
facilities in preparation for D&D. These activities are performed according to written 

plans and procedures. Potential releases will be detected and mitigated by following 

strict operational procedures. damples of transition activities are (1) pumping chemicals 

from a tank into drums, (2) solidifying materials, (3) removing the drums fiom the 

building, and (4) storing them in an engineered storage area. 

Additionally, engineering controls for transition and D&D activities will be installed and 

relied on to prevent releases. Transition activities do not require verification monitoring 

because known materials or wastes will be handled under controlled conditions and 
undetected releases are unlikely. For example, removal of a drum containing excess 

solvent from a building does present a spill risk but little risk of an undetected release. 
The personnel removing the drum will be trained to perform the task and to implement 
the spill response procedures developed for transition activities. 

Transition consists of four stages according to the Rocky Flats Plant Transition Plan, 

Repon to Congress (DOE 1992). The stages are not mutually exclusive; multiple 

concurrent activities are possible, incorporating aspects of more than one stage. 

9.1.1.1 Stape I - Limited Owrations or Continued Nonnuclear Production 

The! nnvninu activities in the! hiiildinus incliide those essential to the omration and 

maintenance of safetv and safeguard-related systems. The end of this stage will be - 
governed by the building mission. When a facility is declared to be surplus status, it will 
be recommended for transition to Stage 11. 



9.1.1.2 StaPe'II - Waste Omra tions and Material Consolidation 

In this stage of the process, facilities that have been declared to be surplus status are 

shifted toward deactivation. The characterization, stabWtion, packaging, consolidation, 

removal, and transportation of SNM and other nuclear material, hazardous material, and 
classified matter are key activities included in this transition stage. The primary 

objective of this stage is to remove major hazards and reduce overall safety hazards 

(DOE 1992). 

I 

I 

I 

I 

9.1.1.3 Stage III - Dead1 'v at i n  o 

The major deactivation tasks q e  (1) development and implementation of a cleanup plan 

in accordance with Environmental Restoration and Waste Management criteria and 

standards, (2) completion of a final building characterization, and (3) development and 

implementation of effective surveillance programs to ensure the maintenance of 

appropriate safeguards and environmental systems (DOE 1992). 

9.1.1.4 Stage IV - Decontamination-Ready 

A building is considered decontamination-ready when the conditions of the preceding 

three stages have been satisfied. The following factors, originally listed in the transition 

plan (DOE 1992), will be the basis for the criteria to accept the facilities for 

decontamination, if applicable: 

The facility has been formally declared to be surplus status for defense programs. 

All Defense Program missions have been transferred or addressed. 

Rayclcd 
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Usable equipment has been removed and unnecessary maintenance discontinued. 

Verification that the following vital safety systems (VSS) are functional: 

- fire detection and suppression; 
- life, safety, and disaster warning (public address); 

- emergency power; 

- heating, cooling, and ventilation; and 

- radiation monitoring. 

Control systems for the VSS are operational. 

SNM has been removed. 

Classified parts, futtures, and documents have been removed. 

Hazardous materials and chemicals have been inventoried and removed. 

Physical, chemical, and radiological properties of buildings have been 

characterized. 

Readily removable contamination has been cleaned up. 

* Nonessential equipment has been locked out and tagged out. 

Contaminated equipment and systems have been isolated. 

An environmental compliance assessment has been completed. 
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AU corrective actions and audit findings have been closed out. 

Historical data on unplanned occurrences at buildings and facilities have been 
compiled. 

All available drawings, specifications, and procedures have been compiled. 

Existing monitoring data have been compiled. 

Environmental assessment requirements have been identified. 

Security systems are operational as required. 

Funding requirements have been identified and requested. 

Surveillance and maintenance following Stage N will continue until physical D&D has 

begun or the building has been designated for other uses. 

All work performed at RFP is subject to various administrative controls that are designed 

to protect (1) health and safety of personnel and the public and (2) the environment. It 

is anticipated that buildings and remaining equipment will have been well characterized 
and hazards assessed during transition. This information will be useful for developing 
the D&D analogs to the Transition Standards Identification Program (TSIP) and Activity 

Based Planning (ABP) Process Activity Control Envelopes (ACE) described in the 

transition plan (DOE 1992). 

9-7 
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9.1.2 Phase II - Project Preparation 
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Surveillance and maintenance continues during this phase. The principal planning 

activities are preparing the D&D Project Management Plan and establishing the technical 
cost and schedule baselines for the project. The Project Management Plan also 

establishes the initial position with respect to compliance with environmental statutes and 
regulations (DOE 1994). For example, a DOE position on National Environmental 

Policy Act compliance and whether an Environmental Impact Statement (EIS) or 
Environmental Assessment (EA) is to be prepared, will be stated. Portions of the Phase 
III environmental review may be initiated at this time. During this phase, personnel will 

also begin to define waste management strategies, develop a quality assurance program 

for the work to be done, and define organizational interfaces. This phase ends with the 

approval of the Project Management Plan and the beginning of more detailed D&D 
planning. 

, e, 

9.1.3 Wase III - Environmental Review, Subproject Baseline Development, and 

Facility Characterization 

During Phase III, the site and facility are characterized and a safety analysis and risk 
assessment is completed. Engineering work is performed to define and estimate the 

D&D alternatives, and other engineering studies are performed to support the preparation 
and completion of the appropriate NEPA documentation. The key objective of this phase 
is to reach a decision that defines the scope and end condition of the D&D project. This 
objective is performed by developing a subproject scope and a baseline schedule. The 
subproject Work Breakdown Structure (WBS) is also developed at this time. A 

regulatory analysis and the Environmental Review Process are begun in this phase. 

Candidate decommissioning alternatives will be evaluated and selected based on the 
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results of the environmental review (DOE 1988). This phase ends with approval of the 

D&D alternative and approval to start detailed engineering (DOE 1994). I 
I 

9.1.4 Phase IV - Decontamination and Decommissioning Engineering and 
Implementation Planning 

' *  

When the preferred approach is selected in Phase 111 and the D&D alternative is 

approved, preparation of the Subproject Decommissioning Plan can begin. This phase 
includes the development of the Engineering Design, Emergency Response Plan, Facility 

Waste Management Plan, Facility Release and Disposal Criteria, and the Procurement 
Plan. The latter part of this phase includes acquiring the performing contractor, 

preparing procedures and manuals, training personnel, and making other necessary 

preparation by the contractor. This phase ends with the successful completion of the 
Readiness Review and approval to start decommissioning field activities (DOE 1994). 

9.1.5 Phase V - Decommissioning Operations 

This phase includes the fieldwork to execute the Decommissioning Plan. Important 

components of this phase include the development of status reports, implementation of 

procedures, conducting QA audits, input and maintenance of a D&D database, and 

contract management (DOE 1994). 

9.1.6 Phase VI - Closeout and Verification 

During this phase, the field office prepares or has prepared the close-out documentation 
and an independent verification contractor, selected by the Headquarters Program 

Manager, makes the necessary reviews and field surveys to verify that the specified end 

conditions have been met. These activities may include Radiological Surveys, Chemical 

Surveys, and Lessons Learned Reports. Supporting documentation may be provided by 



the Industrial Area IM/IRA verification monitoring program personnel. This phase ends 

with approval of the close& verification or record of completion (DOE 1994). 

9.1.7 Pbase VII - Postoperations Activities 

If appropriate for the project, this phase will constitute long-term surveillance and 

monitoring or other institutional controls to carry out the final disposition decision of the 

project. 

9.1.8 IM/IRA Link to Decontamination and Decommissioning Activities 

An important component of D&D verification monitoring is the communication link 
between the D&D project and the Industrial Area IM/IRA. This link is important, 

because it is necessary to identify D&D schedules and activities for specific buildings and 

areas in a time frame sufficient to allow for implementation of Industrial Area WIR4 

proposed actions. The D&D project and the Industrial Area IM/IRA have a 

programmatic relationship that will require a ready information exchange between the 

two projects. The IM/IRA for the Industrial Area does not define or drive D&D 

activities. Rather, IM/IRA personnel wil l  use data and information collected by D&D 

personnel to design the appropriate verification monitoring system for a specific D&D 

activity. 

Although much of the D&D planning process remains undeveloped, this Decision 

Document requires that D&D planning p r d u r e s  include a communication component 

between the Industrial Area IM/IRA management team and the D&D management team. 

Communication links will occur early enough in the process to allow for proper planning, 

budgeting, and implementation of the verification monitoring required for specific D&D 

activities. Communication will occur throughout the D&D process and will most likely 
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begin during Phase XI - Project Preparation or Phase III - Environmental Review, 
Subproject Baseline Development, and Facility Characterhtion. 

Figure 9-1 presents the communication organization chart for the link between D&D and 

IMARA activities in the Industrial Area. The organization chart also outlines the 

communication flow between the IIWIU project manager and the project managers for 

the various subcomponents of the program. M I R A  personnel will attend D&D pre- 

planning meetings and weekly meetings during the activity to obtain information and 

generate procedural discussions to meet the objectives of both programs. D&D personnel 

will be enlisted to assist with contaminant source investigations, if required, during 
verification monitoring. 

The WIR4 team will coordinate with the laboratory to evaluate analytical methods used 

to analyze verification monitoring samples and also arrange for quick turnaround results 

for specific sampling events, if required. The EG&G media project managers and 

I M A U  personnel will communicate on a regular basis to assure that analytical results 
are available for evaluation, coordinate concurrent sampling, and exchange notification 

of above warning limit conditions. This communication link will include information 
transfer between the existing programs and the verification monitoring program. EG&G 

program directors will be updated throughout the activities to maintain programmatic 

relationships and support the preparation of IM/IRA documentation. The EG&G OU 
managers will also be included in the communication link to assure proper dissemination 

of information. 

- 

The communication link between D&D, IM/IRA, and other existing programs is crucial 

to the verification monitoring program. The primary objective of these links is to assure 

that all applicable information is evaluated to detect potential releases from D&D 
activities in an effective and efficient manner. Reporting requirements associated with 
the verification monitoring program are described in Sections 9.1.8.3 and 9.1.8.4. 
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Potential IM/IRA actions that correspond to D&D Phases III through VII, as outlined in 

Table 9-1, are described in the following subsections. 

9.1.8.1 fi i 

During this phase when the Subproject Scope and Activity Baseline Schedule are 

developed, the Industrial Area IM/IRA will focus on planned site-specific D&D 
activities. When the general D&D activities have been defined and scheduled, the 

IM/IRA can be implemented. This process begins with the identification of the target 

COPCs for the building or area undergoing D&D and also identifies media-specific 
pathways that may require verification monitoring. Monitoring criteria will be 

established from this information. 

9.1.8.2 ghase TV - WIRA Actiorq 

Phase IV of the D&D process, D&D Engineering and Implementation PIannhg, inchdes 

the development of several of the D&D operating plans. These plans include the Waste 

Management Plan, Emergency Response Plan, and the Technical Baseline. IM/IRA 

activities corresponding to this D&D phase are the design of the verification monitoring 

program, installation of verification monitors, and the establishment of baseline 

conditions before beginning D&D activities. 

9.1.8.3 Phase V - IM/IRA Actions 

Verification monitoring will be ongoing during the implementation of D&D activities. 
The results of this monitoring will be compiled to meet reporting requirements. These 
reporting requirements are shown on Figure 9-2. These reports will summarize the 

verification monitoring system and the results of the sampling and monitoring. 
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FIGURE 9-2 
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The reporting requirements for D&D activities are outlined in the Deconrmincm'on und 

Decommissioning Guidance Docwnenr (DOE 1994). The reporting requirements 

specified in this guidance document will include documentation of IM/IRA status and 

results. The weekly highlights report will include a brief summary of the verification 
monitoring program as discussed in the D&D weekly meetings. The monthly status 

report will consist of a summary of the weekly highlights and available analytical results. 
These reports will be distributed to personnel in the appropriate programs to maintain the 
communication links described previously. As appropriate, EG&G department personnel 
will assist IM,/IRA personnel with mekting these internal reporting requirements. The 

. mid-year and yearend reports wi l l  present the status of the verification monitoring 

program, available analytical results, description of activities and actions, and a summary 

of conclusions. Reporting requirements will be met for each D&D activity, depending 

on the length of time required to complete the activity. For example, if an activity will 

only require a few months to complete, certain reporting requirements may not be 
applicable. 

9.1.8.4 Base VI and VTI - IM/IRA Actio* 

IM/IFU actions relative to the completion of site-specific D&D activities will include 

close-out monitoring to reestablish baseline conditions and removal of the verification 

monitors. The D&D guidance document specifies a D&D final report at project 

completion. IM/IRA verification monitoring documentation Will be provided as either 

an attachment to this report or will be submitted as a separate report, depending on the 

availability of a complete XM/IRA data set at the time that the D&D final report is 
completed. 
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9.2 DECONTAMINATION AND DECOMMISSIONING MONITORING 

TECHNOLOGIES ASSESSMENT 

The objective of the monitoring technologies assessment was to evaluate monitoring 

technology in use at RFP and possible applicability of new instrumentation technologies 

for the proposed verification monitoring program. 

Extensive monitoring networks exist at RFP. These networks characterize concentrations 
of constituents for regulatory compliance and for measurement of environmental 
protection performance. The existing networks primarily focus on boundary and buffer 
zone monitoring and are predominantly based on collection of samples for laboratory 

analysis. This approach maintains state of the art detection levels but is under time 
constraints because of laboratory turnaround time. The goal of this section is to discuss 

assessment of technologies that could be used for monitoring air and surface water 

pathways from D&D activities with an emphasis on real-time monitoring where possible e 
and practical. The evaluation of technology that could enhance existing monitoring 

techniques is ongoing and wil l  continue as D&D plans are developed. Experience gained 

during other environmental investigations and during monitoring preceding D&D 
activities will also be incorporated. 

9.2.1 Monitoring Technologies Assessment Approach 

This assessment focused on identifying monitoring technologies available for detection 

of releases from D&D activities, preferably in real-time. The assessment was initiated 

by holding discussions with personnel at RFP and other DOE facilities involved in 

operating and upgrading current monitoring systems and with instrumentation vendors. 

The discussions identified literature regarding current and possible future systems, 

databases, and technology information transfer programs that were reviewed. Evaluation 

of existing air and surface water monitoring systems and the strengths and limitations of 



\ 

technology involved in those systems provided an understanding of monitoring 

capabilities. 

A cursory review of new technologies in the R&D stages was also conducted. R&D 

technologies for real-time monitoring at the environmental levels of radiological and 
nonradiological parameters in air and surface water do exist. However, these 

technologies require a more complete evaluation to determine their applicability, cost 

effectiveness, and reliability. 

R&D of new monitoring technologies is an ongoing process that includes the work of 

both public and private section organizations. Within DOE, several organizations are 

involved in the R&D process, including the Environmental Technologies Group at RFP, 

the LANL Technology Development. These organizations as we1 as manufacturers of 
equipment currently in use at RFP were consulted to determine the most recent 

innovations and improvements to existing instrumentation and to learn about new 

technologies that are under development. Development of innovative technologies must 

address the problem of providing instrumentation with sufficient sensitivity for 

environmental use, the difficulty in providing accurate real-time measurements, and the 

complexities associated with the measurement of radionuclides. 

9.2.1.1 Air Monitoring Technologies 

Air monitoring programs at RFP emphasize measurement of radioactive contaminants in 

effluent and ambient air, although some nonradioactive constituent monitoring is 

performed. 

RadioloPical Emissions. As discussed in Section 6.0, radiological emissions are currently 

monitored by a three-tier program involving SAAMs, direct counting of TLLA and 

TLLB contamination in particulates collected from effluent air, and radioisotopic analysis 
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of the particulates. The three components of the program have significant variations in 

the time required for completion of analyses and sensitivities. 

Selective Alp ha Air Mom 'toring. The SAAMs are currently used to provide real-time 

detection and alarm capability for off-normal or accidental release situations from air 
stack emissions. These instruments can be used, not only to warn personnel by audible 

alarm, but also to actuate equipmentkorrective measures that may minimize the 

magnitude of a release. A more complete discussion of S A A M s  is presented in Section 

6.0. RFP is currently reviewing the air emissions programs for possible monitoring 

improvements. 

S A A M s  are sensitive at occupational exposure levels to specific alpha particle energies 

that correspond to plutonium-239/240. No other instrumentation was determined to be 
currently available for direct real-time air monitoring of alpha activity at environmental 

levels. 

t 

Newer SAAMs, which are available, offer improved performance over the current 

instruments in use at the RFP. Instrument improvements are related to the particulate 

'collection efficiency and sensitivity. In general, the sensitivity of this method of 

radioactivity detection at environmental levels is limited because of interference by short- 

lived alpha activity (i.e., radon-222 and thorium) emitted from naturally occumng 

radionuclides. 

The SAAM instruments currently used for continuous detection of alpha emitting 

radioactive aerosols at RFP may be adequate for airduct emissions monitoring during 

D&D monitoring activities. However, newer, improved instruments will continue to be 
evaluated to determine possible upgrades. In addition, portable SAAMs are suitable for 

ambient air monitoring at elevated occupational levels adjacent to D&D activities. 

Portable S A A M s  are available for monitoring ambient alpha particle releases both indoors 
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and outdoors. Portable SAAM instrumentation is not suitable for monitoring at the 

Industrial Area perimeter because of the low sensitivity of the instrument. SAAM 

equipment for monitoring ambient air will be lo&ki as close as possible to the D&D 

activity to decrease the influence of air dispersion and increase the ability to detect alpha 

I. t 

particles. 

P ; ' . Particulate emission monitoring consists of two steps: 
. 

alpha Screening of airduct emission particulate sample filters and radiometric activity 

counting for TLLA and TLLB. Each filter is scanned for radickctivity using a portable 

alpha particle survey meter with an air proportional alpha detector before being removed 
from the holder and submitted for analysis. The second step is a TLLA and TLLB 

activity count. Alpha radiation is the principal type of radiation associated with 

radionuclide emissions at RFP. It can be measured by total alpha radiation detection. 

However, naturally occurring short-lived radionuclides, such as radon and thorium decay 

products, contribute to the total alpha activity. This contribution of decay products can 
be quantified by taking two counts of the air filter samples, one sample within 24 hours 
after collection to allow for the additional decay of this short-lived activity and another 

after 72 hours of decay. TLLA, which results primarily from plutonium, uranium, and 
americium, is estimated from the results of the two counts. This screening method 

provides a more sensitive analysis of radioactive duct emissions than SAAMs but requires 

a longer turnaround time for the laboratory data. 

s s  Anal- 3. Laboratory analyses for specific radioisotopes in 

effluent air particulate samples is a complex process involving dissolution of the filters 

used to collect the particulates, separation of the constituents of interest, plating the 

constituents on a planchette, and counting the planchettes with sensitive detectors. 

Detailed quality assurancdquality control procedures, such as the use of laboratory 

control samples with radioactive tracers to quantify and assure proper chemical recovery 

of the radioisotopes of interest, are used to assure accuracy of the analyses. The 

Rayclcd 



advantage of the process is the low level of detection. The disadvantage is that four to 
six weeks elapse before results are available. Detection limits can be reduced by adding 

more time for the analyses. Foi example, additional sensitivity can be achieved by 

increasing the counting time. 

Gas Monitoring. Tritium is the only gaseous radioactive emission material routinely 

monitored at RFP. Tritium is monitored through liquid scintillation counting of discrete 

bubble impinger samples. Currently, scintillation counting persists as the most widely 

used industry technique for the analysis of tritium in wakr. However, improvements in 
the signal p m s i n g  technology (both hardware and software) have improved the 

performance of modem scintillation spectrometers. 

Nonradiolc@ Em issions Mon itorine Beryllium emissions are sampled using the Same 

methods and filters used for the radioisotope stack sampling previously described. The 
analytical method of analysis by Graphite Furnace Atomic Absorption of beryllium 

samples is considered the best available analysis technique. Additional metal emissions 

sampling could also use this sampling technique and appropriate methods. A more 

complete discussion of beryllium monitoring is included in Section 6.0. 

Volatile Organic Compound Emissions. No VOC emissions are monitored by RFP. The 

changes in mission at RFP have led to a decrease in VOC use and VOC emissions from 
the plant. Online gas chromatograph monitoring instruments require high maintenance 

to achieve reliable monitoring goals. Summa” canisters, Tenex tubes, and other 

monitoring equipment are also available. These VOC monitoring instruments are 
described in more detail in Section 6.0. 

Radiological Ambient Monitoring. The RFP radioactive ambient monitoring program 

described in this section consists of two programs: the Radiological Ambient Air 

Monitoring Program (RAAMP) and the OU-specific monitoring program. Both air 
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monitoring programs measure ambient plutonium, americium, and uranium particulate 
concentrations by collecting particulate samples using high-volume air samplers followed 

by radiological laboratory analysis. The RAAMP and OU-specific air monitoring 

methods are not real-time monitoring technologies because laboratory analysis is 

required. The current RAAMP and OU-specific monitoring programs are discussed more 

completely in Section 6.0. 

Technologies involved in sample collection will be important in performing ambient air 
monitoring. For example, ultrahigh-volume air samplers are being developed. The 
advantage of ultrahigh-volume air samplers is that less time is required to collect a 

representative sample. 

Nonradioloeical Ambient Monitoring. The RFP nonradiological ambient monitoring 

program currently consists of TSP monitors, PM-10 particulate monitors, and metals 

monitoring. Proposed actions described in this report include monitoring VOCs and 

additional metals. 

TSP, PM-10 particulates, and beryllium are currently being monitored at four 
nonradiological particulate air sampling stations at RFP. Three of the samplers are 

maintained by CDH; the other station is maintained by EG&G. Nitrogen oxides are also 

monitored at one of the CDH air stations. A more complete discussion of 

nonradiological ambient monitoring instruments is provided in Section 6.0. 

Ambient Volatile Orean ic Communds. Currently, no VOC monitoring is performed in 

the Industrial Area other than worker protection during activities that could release 

VOCs. CDH's Air Quality Control Division does monitor for VOCs at three locations 

outside and along the RFP boundary, and two additional monitoring stations for VOCs 

are planned. Power access and land use permission are pending. CDH's air monitoring 
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program uses Tenex tube air sampling instruments and EPA analysis Method TO-1 to 
monitor for VOCs. 

Two laboratory-supported methods and one real-time method are commercially available 

for the detection of VOCs in air at environmental levels. The two laboratory-supported 

methods are Summa- canisters and Tenex tubes. Portable gas chromatograph 

instrumentation is the real-time continuous monitoring method used for measuring VOCs. 

Assessment of portable gas chromatograph instruments revealed that they require high 

maintenance, are unreliable, and are not capable of laboratory detection levels. 
Collection of samples for laboratory analyses provides accurak measurement and is 
recommended where appropriate for Specific D&D documentation. 

Metals. Metals analysis may be performed on filters collected for particulate 

concentrations by high-volume and ultrahigh-volume air samplers. No real-time direct 

measurement monitoring instruments were identified for metal analysis in air at 

environmental levels. 

Air Pollution Prevention and Fugitive Emissions Co ntrol - IAG Proems. The 

monitoring equipment used for the Air Pollution Prevention and Fugitive Emissions 

Control (Interagency Agreement Programs) is primarily related to occupational safety 

monitoring during short periods (less than 10 hours). The equipment is portable and 
provides direct and indirect real-time measurements of air quality. The instruments are 

designed to be used as close as possible to the work area (within approximately 5 to 10 

meters). 

The monitoring equipment recommended for use during the Air Pollution Prevention and 
Fugitive Emissions Control activities for air contaminant measurement include TSI 
piezobalance instruments, high-volume samplers, laser particle counters, Miniature Real- 

time Aerosol Monitor (MINIRAM), HNu trace gas analyzers, and Photovac Microtip 
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handheld air monitors (DOE 1991). These technologies are designed to support 

occupational health and safety monitoring for worker protection. They are not 

appropriate for environmental monitoring and sampling. A more detailed discussion of 

the instruments and the procedures used for air pollution prevention and fugitive 

emissions control activities is provided in the Plan for Prevenn'on of Contaminant 

Dispersion (DOE 1991). 

9.2.1.2 Surface Water TechnoloPies Assessm ent 

The goal of the surface water monitoring technologies assessment was to identify 
technologies and monitoring instrumentation that could be used to monitor surface water 

quality during D&D activities. Applicability of monitoring and sampling equipment will 

be determined in part by the known or suspected COPCs related to a specific location or 

D&D activity. 

Real-Time Telemetn Monitoring Svs tems, Radiotelemetry stations are currently used 

to collect real-time water quality parameters at 12 monitoring stations located within the 
RFP boundary; two stations are positioned within the Industrial Area. The existing 

telemetry monitoring stations, coupled with the establishment of additional telemetry 

monitoring stations, may provide data that could be used to determine baseline COPC 
concentrations. Additional telemetry monitoring systems will be located downstream of 
D&D activities or within related surface water drainage subbasins to establish baseline 

water quality before D&D activities begin. 

In addition, surface water quality could be monitored during implementation of D&D 

operations to detect real-time changes in surface water quality. Real-time monitoring of 

surface water parameters may allow for the most timely detection of abnormal surface 
water conditions and corrective measures response. The radiotelemetry monitoring 

stations are portable and solar-powered. Because the units are portable, they may allow 
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monitoring units to be repositioned to new D&D locations when previous D&D activities 

have been completed. Siting of the units is limited only by the line of sight to the radio 
telemetry repeater tower. 

Automated Surface Water S a  . . Thirteen stream gaging stations within the RFP 

buffer zone are equipped with automated sampling equipment (EG&G 1992). The 

existing automated surface wa& stations combined with additional automated surfak 

water stations may provide a better understanding of baseline water quality conditions in 
D&D-specific locations or a drainage subbasin related to a specific D&D activity. 
Automated samplers can be programmed to collect samples during specific perids of 

potential releases to surface water such as implementation of D&D activities, snowmelt, 
and high storm-water events. Time-weighted composite samples can also be collected 

at automated surface water stations to establish baseline surface water quality conditions. 
Automated surface water stations can also be co-located with real-time radiotelemetry 

monitoring stations to increase sampling and instrument maintenance efficiency. Flow 

rates through flumes, weirs, and culverts can also be measured at automated surface 
water stations. The automated samplers can be easily disassembled and relocated to 

another D&D activity location; however, the flow structures are permanent. Monitoring 

stations are powered by a combination of battery packs, alternating current power lines, 

and solar panels. Surface water samples can be collected and analyzed by the laboratory 

for a variety of parameters including suspended sediment, totzl metals, total 

radionuclides, and organic constituents, depending on the specific COPCs. 

Field Parameter Monitoring. Field parameter monitoring can be used to quickly 

investigate a possible upset condition and to identify lomtions where more detailed 

sampling and analysis are required. Parameters such as flow, pH; turbidity, and 
temperature, perhaps in combination with qualitative chemical analyses in the field, can 

provide a relatively quick assessment of basic water quality. Time elapsed is critical in 

defining response to a possible spill to surface waters. 



9.2.2 Verification Monitoring Proposed Actions 

As D&D activities are identified, consideration will be given to potential hazards, 

including COPCs that could be released and activities that could cause such releases. 
Verification monitoring will be designed to address specific activities, COPCs, and 

environmental media. Depending on the type of media monitored, verification 

monitoring may consist of both real-time and long-term-residence time sampling that 

requires laboratory analysis. Real-time devices will provide direct measurements of 
general chemical categories; long term samplers will provide quantitative results. 

As discussed in previous sections, verification monitoring will be conducted to detect 

potential releases from D&D activities to environmental media. Because D&D institutes 
comprehensive engineering and pathway protection controls and the risk of undetected 
releases is low, the level of verification monitoring may vary, depending on the type of 
activity. Therefore, once D&D activities are identified, IM/IRA personnel will review 

the activity characterization information and communicate with D&D personnel to 
determine the level of verification monitoring necessary for pathway protection. If a 

D&D activity is confined to one room in a building and D&D controls will prevent 

releases to a particular pathway, it may not be neixssary to monitor that pathway. 

Conversely, if the D&D activity entails significant building disturbance, verification 

monitoring systems may be required for all three environmental media. Verification 
monitoring programs will be implemented to collect a baseline data set as discussed in 

Section 9.4 and to monitor D&D activities as discussed in Section 9.5. Each verification 

monitoring system will be specific to a particular D&D activity and will be deactivated 

when the D&D activity is completed (with the exception of groundwater verification 

monitoring, which may continue for a specified time after activity completion). The 

verification monitoring systems are designed to be temporary and the components to be 

portable. 
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A detailed work package similar to those developed for transition activities will be 
prepared for D&D activities. COPCs will be screened for a particular D&D activity 

using the approach described in Section 9.3. Verification monitoring locations and 

specific details concerning instruments and sampling frequency will be included in the 

work package. Instruments currently in use as part of existing media monitoring 

programs at RFP wil l  be used to the extent possible to limit expense and additional 

training. Monitoring methods used during OU RI and environmental investigations and 
preceding D&D activities, where appropriate, wil l  also be incorporated into the proposed 
verification monitoring programs. 

Air and surface water quality monitoring for indicator parameters, such as airborne 

particulates and general surface water and air quality parameters, were identified as the 
only indirect means for real-time monitoring of radiological air and surface water 
concentrations. Therefore, a priority of the assessment was placed on the use, 
applicability, and implementation of existing nonradiological instrumentation and 

monitoring systems currently supporting the RFP surface water and air monitoring 
programs. 

a 

The basic technologies in use are adequate for their intended purpose. Few available 

technologies would enhance the sensitivity or sample collection reliability of the current 

network; but, when appropriate, the technologies evaluated may be incorporated into the 

monitoring program as advances are made. 

9.3 BASIC METHODOLOGY FOR IDENTIFYING CONSTITUENTS OF 
POTENTIAL CONCERN 

The COPCs that were considered in the evduation of current environmental monitoring 

were identified in Appendices 3.1 and 3.2. For specific D&D activities, the list will be 

refined to include only those COPCs that may indicate a potential release from the area 
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or building undergoing D&D. Figure 9-3 is a flow diagram that illustrates the process 

used to develop a COPC list for environmental monitoring conducted during specific 

D&D activities. 

AS indicated in the flow diagram, preliminary COPCs for monitoring during D&D 

activities will be identified using information from the following sources: 

documentation of known historical releases; 

releases from past management and handling of chemical product inventories and 

waste streams (identified from building characterization and assessments conducted 

under the Transition Phase.); 

data collected regarding possible residual constituents in building structures and 

equipment following the Transition Phase; and 

reports of spills of chemical product or waste streams from disposition during the 

Transition Phase. (Chemical products and hazardous wastes stored in buildings 

will be removed during the Transition Phase; therefore, spills from these 

compounds will not be a factor during D&D.) 

9.3.1 Historical Releases 

Historical releases in the affected area will be characterized through the ongoing RFI/RI 

activities that are being conducted in the Industrial Area. Much of this information is 

summarized in Appendix 3.3 (THSS locations), Appendix 3.4 (PCB locations), and 

Appendix 3.5 (UBC locations). Locations of IHSSs, PCB sites, and UBCs are shown 

in Figure 3-2. 
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The RFP OU Managers will be contacted for further details regarding the IHSSs in the 
affected area and for a current list of constituents that have been identified from recent 

sampling. Any overlap between the D&D activities and the ongoing or planned RFI/RI 

activities will be identified. Overlap between D&D and RFI/RI activities (Le., 

monitoring, groundwater sampling, surface water sampling, or decontamination) will be 

coordinated to minimize sampling or decontamination efforts and costs. 

9.3.2 Removal of Bulk Chemicals and Waste Streams 

Chemical products and waste stored in the affected area will be inventoried and removed 
during the Transition Phase. Chemical products that are stored in the building or the 

plant area will be identified using the latest version of EG&G’s Chemical Tracking and 

Control System (CTCS) database. This database was described in Section 3.0 of this 
document. (See Appendices 3.6, 3.7, and 3.8 for an example of the types of COIs at 

each building.) 

Hazardous wastes (stored in containers, tanks, and other units) and their storage areas 
will be identified during the facility or building characterization using EG&G’s Water 

and Environmental System (WEMS) and Waste Stream Residue Identifiation and 
Characterization (WSRIC) databases described in Section 3.0 of this document. An 

example list of the RFP-permitted storage areas, based on data from the WEMS database 

for December 7, 1993 is presented in Appendix 3.7. This appendix should only be used 

as an example because the waste storage quantities and contents change frequently. 

WEMS also contains data regarding satellite accumulation and 90-day storage areas. The 

most up-to-date version of the WEMS database will be used to identify areas that may 

have been used to manage hazardous wastes. 
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Use of the CTCS, WEMs, and WSRIC databases will aid in locating waste streams and 

chemical inventories in the buildings of the affected area for proper disposition during 

transition. The disposition of the chemicals (Le., inventory and consolidation of 

chemical storage in one building or reuse of chemicals at another building) will be 
conducted under the Transition Phase before D&D begins. The transition plan will detail 

how the chemicals will be packed and transported to their destination and must comply 

with applicable regulations for materials handling, transportation, and labeling and 

container requirements. Because these activities will be handled under the RFP 
Transition Phase and are not considered D&D activities, they are not discussed further 

in this document. 

Knowledge of constituents identified and removed during Stage II of transition is 

important for D&D activity planning. Although chemical products and waste streams 

will be removed from the affected area, constituents may have been released in accidental 

spills during past management of chemicals and waste streams.  Residual constituents 

may remain in building structures and building equipment after the Transition Phase. 
Constituents released from spills of chemical product during transition will be handled 

under the emergency response plans for the building transition. However, spills that 

resulted from past storage and management of hazardous wastes may be 'identified during 

the Transition Phase (e.g., through implementation of a RCRA Closure Plan and, if 

applicable, subsequent RCRA Corrective Actions). This information will be summarized 
in the building characterization and assessment reports that will be prepared in the 

Transition Phase. Because these constituents may still exist during D&D, they will be 

incorporated into the preliminary COPC selection proass and considered for 

environmental monitoring of D&D activities. 

(wpf) h:\wpvp\ltcrLm\pd\mcciao.9 08/16/94 9-30 Rayclcd I 



, .  

9.3.3 Refining the Constituents of Potential Concern List 

It will not be necessary to monitor for the entire list of preliminary COPCs during D&D 

activities. Depending on the arts or building undergoing D&D, the complete list of 

COPCs may be unnecessarily lengthy. In such instances, screening methods may be 

applied to identify a subset of target COPCs for the particular D&D activity. The goal 

of this screening approach is to identify COPCs that require verification monitoring. 

Figure 9-3 illustrates the screening process designed to reduce the preliminary COPC list. 

It is anticipated that the screening process wil l  result in a concise COPC list specific to 

the area or building undergoing D&D. The screening approach focuses on constituents 

that have been previously identified in the area or building. These "preliminaq" COPCs 

can be identified from completed investigation reports or Building Characterization and 

Assessment reports if they are available for review. 

As shown in Figure 9-3, the constituents identified as preliminary COPCs are first 

evaluated for fate and transport characteristics such as the persistence, mobility, and 

potential for bioaccumulation. Those constituents that are highly persistent or highly 

mobile can serve as indicators of a chemical release. It is anticipated that these 
constituents are the most likely chemicals to be detected by the monitoring programs if 

a release occurs. Specific numerical criteria can be used to evaluate chemical fate and 

transport mechanisms. Physicochemical parameters that describe persistence and 

mobility include environmental half-life, water solubility, the log octanoYwater partition 

coefficient (log K-), and the equilibrium constant (rd3. Chemical mobility is generally 

proportional to water solubility and inversely proportional to K ,  and &. Chemicals 

with log IQ, less than 2.7 and K, less than 50 are considered to be highly mobile, while 

chemicals with log K, greater than 3 and K, greater than 500 generally have low 

mobility potential (€PA 1994). 
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Persistence is measured by the number of days required to reduce a chemical's 

concentration by one-half through biotic and abiotic degradation processes. Chemicals 

with half-lives in water of more than 90 days are considered highly persistent, whereas 

those with half-lives less than 30 days are not considered persistent in water (EPA 1994). 

Generally, chemicals with log K ,  greater than 3 begin to have a high bioaccumulation 

potential. 

The next phase of COPC screening involves a qualitative toxicity screening step. The 

availability of chemical-specific preliminary remediation goals (PRGs), currently under 

development for the Rocky Flats Plant, will be assessed in addition to chemical 

carcinogenicity and evidence of reproductive hazard. Chemicals that are not persistent, 

mobile, or capable of bioaccumulation and are not Class A or B carcinogens (based on 
EPA's weight of evidence classification system for carcinogenicity) or a known 

reproductive hazard will be eliminated as COPCs. 

persistent, mobile, or capable of bioaccumulation but does not have a PRG and is not a 

Class A or B carcinogen or reproductive hazard, it will be excluded as a COPC. Those 
chemicals that meet the fate and transport criteria as well as the toxicity Screen will 

remain as COPCs, and enter the final screening step. 

Furthermore, if a chemical is * 

The last step of the COPC screening addresses the availability of EPA-approved 

analytical methods for analyses conducted under the environmental monitoring program. 

If an EPA-approved method is not readily available, the chemical is excluded as a 

COPC. Those with appropriate EPA methods will remain as COPCs. 

9.3.4 Baseline Data Collection 

Data collected from current RFP monitoring networks will be used when compiling 

baseline data. However, additional monitoring recommended in the media-specific 

sections of this IM/W will be required, in some cases, to collect baseline data for the a 
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constituents on the COPC list that are not monitored by the current network. Monitoring 
is required before start of the D&D activity. Baseline data are essential to estabIishing 

action levels for the verification monitoring. Refer to the media-specific sections for 

details concerning proposed actions. 

9.3.5 Media and Pathway Identification 

The media that could potentially be impacted by D&D activities are air, surface water, 

soil, and groundwater. Section 10.0 contains a description of the general conceptual site 

model for D&D activities. 

9.3.6 Verification Monitoring 

Verification monitoring may consist of real-time measurements, when possible, of 

general chemical categories and laboratory analysis of grab or composite samples for 

specific constituents. The verification monitoring program will be designed to target 

COPCs identified for specific activities. Real-time monitoring has significant detection 

limitations compared to laboratory analyses, but circumstances do exist where real-time 

monitoring could be used to detect acute releases. 

' Long-term fluctuations in many concentrations of COPCs will be measured using existing 

groundwater, surface water, air effluent, and ambient air samplers. These results may 

be used to (1) supplementlverify DgLD activity monitoring, (2) identify gaps in 

monitoring and engineering controls, and (3) identify releases that require a response 

action. Proposed actions for additional monitoring to monitor for COPCs were presented 
in Sections 4.0, 5.0, 6.0, and 7.0. When these proposed actions are implemented, acute 
and chronic duration releases may be detected before they leave the Industrial Area based 

on the baseline data set that will be available for comparison. 
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9.4 BASELINE METHODOLOGY 

As discussed in previous sections, historical data will be compiled or new data may be 
collected from verification monitoring locations to compile a baseline data set. Baseline 

data sets will be prepared for media that could be afftxted by the D&D activity, as 
described in Sections 4.0, 5.0, and 6.0. These previous sections identify the types of 

monitoring points that will require a baseline data set. Baseline will be established for 

COPCs associated with the D&D activity, building, subbasin, monitoring well, or other 

component, as necessary, and as described in Section 3.0. 

-line Da ta Set. A statistically-based control chart method has been selected to 

identijl warning limits during verification monitoring. The development of baseline for 

a control chart requires, according to available literature, a minimum set of data points 

to establish a statistical mean. "Baseline" will be the statistical mean of the data set. 

Data points are plotted with the sample or parameter value on the ordinate and the time 

of sampling on the abscissa. If historical data are available, a baseline data set will 

consist of a minimum of 12 samples. If a new sample location must be installed for 

verification monitoring or historical information is not available, .the maximum number 

of samples available before the D&D activity begins will constitute the baseline data set. 

Historical data will be used, if they are representative and free of statistical bias. If 

additional data become available, baseline can be recalculated. If changes occur to what 

is assumed to be a stable mean, then a trend will be evaluated. 

Distribution. As 

additional data become available, the distribution of COPC concentrations at a monitoring 

location will be evaluated to verify the assumption of normal distribution. If the COPC 
concentrations are not normally distributed, the data will be tested to determine the 

distribution type. The appropriate statistical formulas will be used to dculate the 

Initially, the data will be assumed to be normally distributed. 
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warning limits and control limits for the appropriate distribution, e.g., log normal, 

gamma. 

Warning and Control Limits. Once the data are plotted and the distribution type has 

been identified, the wamhg limits and control limits will be calculated. If the 

distribution is normal, the upper warning limits will be calculated using the mean plus 

two times the standard deviation, and the upper control limits will be calculated using the 

mean plus three times the standard deviation, with the exception of pH. Warning and 

control limits for pH will be calculated using the mean plus or minus two times and three 

times the standard deviation to develop both upper and lower limits. If the data 
distribution is normal, about 95 'percent of the COPC concentrations should fall within 

two standard deviations of the mean, and more than 99 percent within three standard 

deviations of the mean. 

Warning and control limits will be calculated for each COPC at specific monitoring 

locations. These limits will provide the basis of comparison for the verification 

monitoring results. As verification monitoring results become available, each data set 

will be compared to the statistically-based limits. If COPC concentrations are above 

warning limits, the data will be compared to control limits and evaluated to assess 

potential D&D release, as described in Section 9.5. Real-time monitoring of pH in 

surface water will be based on the upper and lower warning limits. 

Nondetect concentrations. The control chart method of calculating warning and control 

limits is appropriate when COPCs have been detected and concentrations are known. If 

COPCs are below detection limits, an arbitrary factor of the detection limit may be used 

to establish concentrations for the control chart. Depending on the results of the baseline 

data set and the toxicity of specific COPCs, any detection of a particular COPC may 

constitute a warning limit. The most appropriate method of evaluating nondetections will 

be selected when the baseline data set is compiled for a specific area. 
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9.5 PREPROGRAMMED RESPONSE 

The objective of the verification monitoring program is to detect potential releases from 

D&D actiVitieS to groundwater, surface water, and air pathways. In Sections 4.0, 5.0, 

6.0, and 11 .O, the data gaps, proposed actions, and subtasks to support implementation 
of the verification monitoring program have been identified and presented. The objective 
of this Section is to present the preprogrammed responses that will be initiated after D&D 
activities begin. The preprogrammed responses are based on the proposed actions for 

each medium. The responses are also based on the administrative links described in 
Section 9.1.8. The prepmgrammed responses assume all D&D and verification 

monitoIing pathway protection mechanisms are in place. The following subsections 

describe the preprogrammed responses for the groundwater, surface water, and air 
verification monitoring programs. 

9.5.1 Groundwater Reprogrammed Response 

The groundwater preprogrammed response is based on the following: (1) verification 

monitoring will consist of the existing quarterly groundwater monitoring program for 

selected monitoring wells, and (2) because groundwater moves relatively slowly, there 

is no emergency response component in the groundwater verification monitoring. The 
preprogrammed response for groundwater is shown in Figure 9-4. 

As discussed in Section 4.0, a set of monitoring wells in the Industrial Area will be 

identified that are upgradient and downgradient of D&D sites. New monitoring wells 

will be installed as proposed in Section 4.0 and as data gaps are identified throughout the 

D&D activities. The new monitoring wells will be incorporated into the existing 

quarterly groundwater monitoring program. Baseline data wil l  be compiled using either 

historical data from previously installed wells or, if the well is new, through sample col- 

. 
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lection before the D&D activity begins. Warning and control limits will be established 

using the methodology presented in Section 9.4. 

Well points will also be installed close to each D&D site. The number and locations of 
well points will be adequate to provide a reasonable line of detection of groundwater 

quality changes, will fill gaps in coverage by existing and new monitoring wells, and will 

be biased toward locations on the downgradient side of the D&D site. The well points 

will also help determine local variations in groundwater elevations and flow rates. 

Quarterly sampling for an appropriate set of COPCs or indicator chemicals will be 
conducted at each well point to establish baseline conditions. 

During D&D, quarterly groundwater results for the designated set of wells and well 

points will be extracted from the RFEDS database. The results will be compared to 

statistical warning limits. To expedite the comparison of results to warning limits, data 

that have not been validated will be used in the comparison. The comparison of 

quarterly groundwater results to warning limits will continue throughout the D&D 

activity and, after the D&D activity, for a specified period of time determined based on 

the type of activity. 

If groundwater results from the wells and well points identified for verification 

monitoring indicate that levels of COPCs are above warning limits, the upgradient and 

downgradient COPC concentrations will be evaluated to assess whether elevated levels 

are associated with existing plume movement through the area or if there is a potential 

release from D&D activities. If the evaluation of the data indicates that elevated results 

are indicative of an existing contaminant plume passing through the D&D site, the review 

of quarterly groundwater results will continue to assess plume movement and potential 

releases from D&D activities. Depending on the results of the existing plume/D&D 

release assessment, quarterly samples from specific monitoring wells or well points near 



the D&D site will be requested for a quick laboratory turnaround to accelerate the review 

of data. 

If routhe evaluation of quarterly groundwater results indicates concentrations of COPCs 

above warning limits and it is determined that the elevated levels are not associated with 
existing plume movement, notification will be provided to appropriate personnel that 

potential release conditions may exist. Monthly groundwater sampling will be authorized 

for quick laboratory turnaround for the monitoring wells at the specific D&D site. 

Monthly sampling results will continue to be evaluated closely for evidence of potential 
release from D&D activities. 

The WIRA project manager and D&D project manager, based on the communication 

links described in Section 9.1.8, will initiate a source investigation at and surrounding 
the D&D site. The project managers and designated key personnel will conduct a review 

of ongoing activities, including a site walk and personnel intemiews. Ongoing D&D 

operations will be evaluated to determine if any activity has the potential to release 
contaminants into groundwater either directly or indirectly. The D&D results from the 

occupational health and safety monitoring network will be reviewed to determine any 
correlations between elevated groundwater results and D&D results. Ongoing 

groundwater modeling programs will be reviewed and the upgradient and downgradient 

conditions will be thoroughly assessed. Warning limits will be reevaluated, if necessary, 

to assess the relevance of the statistically based concentrations. If a source is identified, 

appropriate mitigation efforts will be instituted. If a potential release associated with 

D&D activities is detected after the activity has been completed, appropriate measures 

will be instituted to mitigate the release. 

Rayclcd 



9.5.2 Surface Water Preprogrammed Response 

As discussed in Section 5.0, the surface water Verification monitoring program consists 
of two types of monitoring: The 

preprogrammed response for surfixe water is shown in Figure 9-5. This logic diagram 

also presents a third scenario that comprises the emergency response component of the 

verification monitoring program. Because the objective of the surface water verification 

monitoring program is to detect potential releases from D&D activities, the proposed 
actions are designed to detect subtle changes in existing conditions. A catastrophic 

release caused by failure of engineering pathway prokction controls, such as a tank or 
berm rupture, is not addressed by the proposed’surface water verification monitoring 

program. Existing emergency response procedures at RFP are designed to address such 
catastrophic releases. Emergency response procedures are summarized in Section 9.6. 

routine grab samples and real-time monitoring. 

During a D&D activity, real-time equipment will monitor flow, pH, and conductivity in 

the specified subbasin drainage(s). Water quality probes and flow measuring equipment 
wil l  be integrated into the existing radiotelemetry computer system. During flow 
conditions, if pH and/or conductiirity are outside of warning limits, a message will be 

sent to the radio-telemetry computer system indicating that water quality parameters are 

outside warning limits and that the automatic sampler has collected a sample for 

laboratory analysis. To ensure acknowledgment, the radiotelemetry computer message 

cannot be deleted untiI appropriate acknowledgment is provided by the operator. Radio- 

telemetry personnel will contact the IM/IRA project manager when the computer message 

is received, and sample pickup and quick laboratory analysis and results turnaround will 

be authorized by the IMIIRA project manager. Laboratory sample results will be 
compared with warning limits for the specific COPCs. 

If COPCs are above warning limits, then the IM/IRA project manager and D&D project 
manager will initiate a source investigation to determine if the D&D activity is causing 
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a potential release. The source investigation wil l  include a review 

inc1uding.a site walk and personnel interviews. Ongoing D&D 

of D&D activities, 

operations will be 

evaluated to determine if any activity has the potential to release contaminants into 

surface water either directly or indirectly. The D&D results from the occupational health 

and safety monitoring network will be reviewed to determine any correlations between 

elevated surface water results and D&D results. If necessary, sampling will be initiated 

upstream of the subbasin exit and downstream of the D&D activity to evaluate other 

potential sources. The terminal pond mostly likely affected by a potential release may 

also be sampled, and the NPDES sample results and results from other monitoring 

programs will be reviewed. 

Because real-time water quality parameters may not be sufficient to routinely detect 

certain COPCs, grab samples will be collected and analyzed for specific COPCs at 

random intervals, if subbasin flow is available. The sample results will be compared 

with warning limits. If COPCs are detected above warning limits, then a source 

investigation will be conducted, as described in the previous paragraph. Routine grab 

sample collection and analysis will continue throughout the D&D activities to confirm 

real-time monitoring and support source investigations. 

9.5.3 Air Preprogpmmed Response 

As discussed in Section 6.0, there is a comprehensive air monitoring program in place 

at RFP. The air verification monitoring program will consist of the existing Industrial 

Area fenceline air sampler locations and Summa" canisters co-located With four existing 

samplers. A SAAM alarm causes certain preprogrammed procedures to be initiated at 

RFP. These procedures are presented in standard operation procedure ROI-5.07 (EG&G 

1993a). SAAM response procedures will be instituted during D&D activities, with no 

exceptions. 
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Routine air verification monitoring consists of periodically analyzing the samples from 

Industrial Area fence line air monitors for radiological and metals COPCs, and from the 

four Summa” canisters, for volatile organic COPCs. The monitoring proposed actions 

are described in Section 6.0. IM/IRA and air program personnel will extract 

nonvalidated verification monitoring data from the WEDS database as they become 

available and compare the results with warning limits. As shown in Figure 9-6, if air 
monitoring results for specific COPCs are above warning limits, the IM/IRA and D&D 
project managers will initiate a source investigation. The source investigation will 

consist of using available resources to evaluate potential sources of contaminants to air. 

Possible resources may include camera systems and computer models that incorporate 

real-time meteorological data. The source investigation will consist of a review of D&D 

activities, including a site walk and personnel interviews. If a source is identified, 

mitigation procedures will be initiated. 

9.5.4 Pathway Protection 

It is important to note that facility characterization, hazard assessment, and removal of 

nonfixed contamination and excess chemicals from the buildings during transition will 

reduce the potential for release during D&D. Information from facility characterization 

will be used when developing work packages for D&D activities. Work packages will 

be reviewed by personnel from the RFP Environmental Protection Management group. 

Identification of potential sources, pathways, and pathway protection requirements will . 

be included in each activity work package. Methods of protecting pathways may be a 

physical engineering control, a set of procedures that prevents release, or a combination 

of physical and procedural controls. . 

The media of concern are air, surface water, and groundwater. Pathways to surface 

water and groundwater include foundation drains, sumps, sewer lines, other piping 
including process lines, cracks in foundations and walls, and releases outside buildings 

9-43 R q c k d  
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during cleaning or chemical handling activities. Potential pathways to the air and surface 
water include stacks or vents, releases from contaminated equipment during removal 

from fixed locations, suspension of contaminated soils, and release of fugitive dust. 

The primary method for preventing releases through the pathways described in the 

previous paragraph involves early pathway identification and elimination of the pathway. 

Possible examples of pathway elimination include the following engineering controls: 

(1) seal off all u ~ e c e ~ ~ a r y  pipes, and process and sewer lines; (2) ensure maintenance 

of ventilation system; (3) decontaminate equipment, tanks, and materials within buildings 

before removal; (4) control soil and dust suspension; (5) stop activity when weather 
conditions reach a predetermined threshold level; and (6) cover soil, drains, vaults, , 

ditches, etc., with impermeable and bermed control structures. 

A specific pathway protection method could involve extending foundation drains with 

piping to a'selected treatment or collection system. This method would assure that 

groundwater and surface water would be protected if D&D activities release contaminants 

to the foundation drains. Spraying the interior and exterior of buildings and surrounding 

soils with water during demolition, construction, or other heavy activity would be a 

control meaSure for fugitive dust and soil suspension. Another example wouId be 

berming to prevent inflow of storm water into an area undergoing D&D and to collect 

water that has become contaminated when used for dust suppression. 

During source investigations conducted when a potential release is detected to 

environmental media of concern, an evaluation will be made to determine if pathway 

protection mechanisms are intact and adequate. D&D personnel will be instrumental in 
pathway protection evaluation and mitigating potential releases. As described in Section 
9.1.8, the IM/IRA and D&D project managers will maintain frequent communication 

throughout the D&D activity and concurrent verification monitoring program. 



Source Investkations. As presented in the preprogrammed response sections for surface 
water and air, there are provisions for instituting emergency response procedures. If 

emergency response procedures are initiated, the responding team can authorize activity 

shutdown. The preprogrammed responses described in the previous subsections are not 
intended to replace any part of an emergency response procedure. The objective of the . 

verification monitoring program is to detect less obvious, noncatastrophic releases that 

may not result fiom a pathway protection failure. 

For this reason, source investigations initiated as a result of the verification monitoring 

program will not require the immediate shutdown of a D&D activity. It is crucial to the 
investigation of subtle changes in environmental media quality that discrete activities 

continue, allowing the source investigation team to observe tasks directly. 

9.6 RESPONSE PLANNING 

As previously described in Section 9.5, the preprogrammed responses for the verification 
monitoring system will have an emergency response component. Existing RFP 

emergency response plans and methodologies provide this link to the comprehensive 

existing systems for responding to certain types of potential releases during D&D. The 

RFP Transition Plan (DOE 1992) describes an emergency response approach that is 

based on the existing RFP emergency program elements and designed for transition. The 

D&D emergency response link was developed using the Rocky Flats Plant Site-wide 

Environmental Compliance Program Management Plan @G&G 1993b) and Rocky Flats 
Plant Emergency Plan (EPLAN) (EG&G 1993~). These plans are described in the 

following paragraphs. 

The Rocky Flus Plam Site-wide Environmental Compliance Program Managemem Plan 

(EG&G 1993b) documents a formalized program to address statutes related to 

environmental protection, waste management, and environmental restoration. Section 9.0 

I 
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of the Environmental Compliance plan identifies DOE orders and federal and state 

environmental laws and regulations that address environmental Occurrence notification 

and reporting requirements and the existing programs at RFP that have been established 

to meet the requirements. 

The RFP EPLAN establishes the planning, preparedness, and response concepts for 

emergencies at the plant. The goals of the EPLAN are to protect the health and safety 

of onsite personnel and the public, limit damage to facilities and equipment, minimize 

impact to onsite operations and security, and limit adverse impacts on the environment 

(EG&G 1993~). A summary of the contents of pertinent P L A N  sections follows: 

Section 4.0 provides the definitions of emergency event classes and emergency 

action levels used at RFP. 

Section 6.0 describes the hazards assessment process used as the basis for 

emergency planning and the consequence assessment process for obtaining and 

coordinating initial and continuing emergency information and situation-dependent 
field data. _ .  

0 

Section 7.0 outlines protective actions based on protective action guides and 
emergency response planning guidelines, defines the RFP emergency planning 

zone, and describes requirements for personnel accountability, communications, 

termination of an emergency, and shutdown of operations. 

Additionally, procedures for emergency notifications are set forth in the RFP Policy 

M a n u 1  (EG&G 1993d) and Planning and Preparedness for Operational Emergencies 

(EG&G 1993e), both of which are frequently updated. 

9-47 Recycled 
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According to the EPLAN, when an event or condition is discovered, initial response 

follows these standard procedures: 

The employee discovering the event reports the condition to a supervisor, building 
management (OperationdShiW Building/Facility Manager), or shift superintendent, 
or calls RFP extension 291 1.. (Note that discovery of an event or condition could 

originate with an alarm indicating an out-of-normal condition. Such alarms often 

are tied to various emergency response systems.) 

0 Building .management categorizes the occurrence, notifies the shift superintendent 

(all .occurrences), implements the Building Emergency Plan and Implementing 

Procedure, as appropriate, and directs initial preliminary assessments for building 

occupants. (A shift superintendent is always on duty.) 

Based on the severity of the event, and building management's recommendation on 

the categorization or emergency classification, the shift superintendent reviews 
known information in accordance with 1-38300-ADM-16.02, Occurrence 

Categorization, and 1-152OO-EPIp-O4.01, Emergency Classification. The RFP 
Responsk Flow Chart provides the process for categorizing, classifying, and 

responding to occurrences and emergencies (EG&G 19930 . 

DOE-WO, Rocky Flats management, and subcontractor employees are required to report 

Occurrences as defined in DOE Order 5000.3B, Occurrence Reporting and Processing 

of Operations Information. A leaflet titled "Employee and Subcontractor Occurrence 

Reporting Notification Process" was prepared by Facility Operations Management 

(Environmental Restoration). The leaflet defines an environmental occurrence, an event, 

and a condition, and includes emergency telephone numbers and a checklist of important 

information to notice during an emergency. The system includes the following activities 



rootcause analysis, corrective actions, reporting, and lessons learned. 

To support immediate response, RFP maintains 24-hour emergency response capabilities 

by ensuring that a shift superintendent, fire department personnel, emergency medical 

technicians, an ambulance seMce, and area safety, security, operations, and maintenance 

personnel are available at the facility. Additional subject matter experts are on call to 

provide support in a variety of areas. Environmental, medical, safety, industrial hygiene, 

security, regulatory, and facility experts are included in'this cadre. 

It is anticipated that failure of D&D engineering controls resulting in a significant acute 

release of material to the environment will trigger the emergency response system. 

Examples of such failures include a berm or tank rupture or release of significant 
quantities of radiological material. The preprogrammed responses discussed in Section 

9.5 do not require an emergency response action because data evaluation is required to 
determine if there has been a potential release. The objective of the D&D verification 

monitoring is to evaluate and detect releases that are not of a catastrophic or occupational 

~ 

safety and health nature. 
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10.0 F'UTURE CONCEPTUAL SITE MODEL 

The future conceptual site model for the Industrial Area at RFP considers potential 
con taminant transport pathways associated with sources and conditions expected to exist 

during D&D of buildings and other facilities. This model differs from the model 

presented in Section 8.0, where current conditions and unplanned events are considered. 
The future model addresses potential contaminant releases in the Industrial Area after 

the transition phase described in Section 9.0 has been completed and D&D activities are 
under way. As discussed in Section 9.0, because activities planned for D&D currently 

are not well defined, a generalized approach to D&D activities is used to develop the 

future conceptual site model. The future conceptual model is based on the assumption 

that D&D activities will eventually require significant building disturbance and air, 
groundwater, and surface pathway protection, as discussed in Section 9.0. The models 

presented in Section 8.0 were the basis for the conceptualization of potential future 

contaminant migration presented in this section. Like the current and unplanned events 

models, the future model evaluates potential contaminant sources, release mechanisms, 

and transport media. Evaluation of potential exposure routes and receptors is not 

addressed in this IM/IRA/DD. 

10.1 CONS- OF POTENTIAL CONCERN AND SOURCES 

The approach for identifying COPCs for environmental monitoring during D&D is 
described in Section 9.3. The approach evaluates constituents identified in OU-specific 
W R I s  and building characterization reports and uses screening methods to reduce the 

COPC list to a shorter, more precise list of indicators of contaminant release. As 

mentioned previously, the bulk of chemical products and hazardous wastes stored in 

buildings and tanks will be removed during transition. Additionally, internal 
decontamination will be completed before the structural integrity of a building is reduced 
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by D&D activities. The COPC list for environmental monitoring during D&D will be 

ref7ned to apply to the specific building or area and D&D activity. 

The primary sources of contamination awmated . with D&D activities will generally be 

areas where fixed or residual contaminants remain after transition phases have been 
completed. These potential sources may include (1) routine effluent emissions from 

building exhaust stacks and ventilation systems; (2) residual chemicals or waste in 

equipment, tanks, piping, and building structures; (3) incidental waters from building 
floor and foundation drains, sumps, and valve vaults; and (4) contaminated soils that may 

become exposed underneath buildings during D&D. 

10.2 PATHWAYS 

A transport or migration pathway consists of a release mechanism and transport media. 
The future conceptual site model identifies potential con taminant sources and transport 
pathways for D&D activities. Figure 10-1 presents the conceptual site model flow 
diagram for potential releases during D&D. Primary and secondary sources, release 
mechanisms, and transport media are identified in this figure. The release mechanisms 

for current activities and D&D activities are similar, except that D&D activities may 

introduce additional primary release mechanisms because of the nature of the activity 
performed. These release mechanisms would be the result of new and different types of 

activity conducted specifically during D&D. Figure 10-2 depicts the future conceptual 
site model. 

10.2.1 Primary Release Mechanisms 

The px.mary release mechanisms relatec, to D&D activities are similar to those 

presented in Section 8.0. Primary release mechanisms presented in Section 8.0 that may 

also apply to D&D include (1) historical spills, leaks, or overflows; (2) volatilization 
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from contaminated soils and surface waters; (3) fugitive dust emissions from 
contaminated surface soils; (4) erosion, runoff, and overland flow of contaminated 
surface waters or soils; (5) infiltration and percolation through soil; (6) discharge and 

overflow from building foundation and footing drains; and (7) effluent emissions from 

ventilation systems. Additional primary release mechanisms specific to D&D include 

(1) volatilhtion from residual constituents in equipment, tanks, and piping; (2) fugitive 
dust emissions from equipment and ventilation system removal, and building 

demolition; (3) releass to incidental waters from building and equipment 
decontamination; (4) con taminant release to building floor, foundation, or footing drains 

from decontamination warn, (3 volatile and fugitive emissions from under-building soil 
excavation; and (6) runoff or overland flow from excavation of UBC areas. 

10.23 primary Transport Media 

Primary transport media are directly affected by the initial con taminant release and are 
dependent on the type of source and specific release mechanisms. Primary transport 
media for potential releases during D&D include air, surface water, soil, and 

groundwater. 

Airborne transport may occur as a result of routine emissions; volatile emissions from 

a contaminated building structure (e.g., concrete flooring), soil, surface water, or from 
residual constituents in equipment, tanks, and piping; and from windblown surface soil 
migrating as fugitive dust. Airborne contaminants may be transported directly to a 
receptor or eventually be deposited to a secondary source such as surface soil, sediment, 
or surface water by particulate deposition, rain-out, or washout. Contaminants released 

directly to the soil can be transported to a secondary source by infiltration and 

. .  
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percolation, leaching, runoff, or erosion. Contaminants may be transported by surface 

water in overland flow or runoff when direct release to the surface occurs. Releases 

from below-ground tanks and piping, UBC, or buried sources may infiltrate into 

surrounding soils. UBC may be directly released to groundwater, and incidental waters 
may carry con taminants to the groundwater. 

10.2.3 Secondary Sources 

Contaminant migration is further characterized through identification of secondary 
sources.. As defined in the current model, a secondary source is the medium that 

receives released constituents. Air is not considered a secondary source because it acts 

only as a transport medium to other media. Secondary sources in the Industrial Area 
include surface water, soil, sediment, and groundwater. 

Surface water may be a secondary source for contaminant release because of (1) direct 

discharge to drainages from contaminated incidental waters, (2) release of building or 

equipment decontamination waters, (3) runoff from contaminated surfaces exposed during 

D&D, or (4) contaminated groundwater seeps into surface drainages. Surface soil, 
sediment, and subsurface soil may be secondary sources because they receive 

contaminants through erosion, runoff, infiltration, and percolation, as well as from air 
as particulate fallout, rainout, and washout. Groundwater may be a secondary source as 
a result of UBC. 

In the past, some secondary sources were created because historical releases were not 

controlled by engineering controls or detected by monitoring systems. It is anticipated 
that secondary sources during D&D will be less likely to occur than in the past for the 

following reasons: 



0 All nonked materials, equipment, chemicals, and wastes will be removed during 

facility transition and will, therefore, reduce the number of primary sources 

present during D&D, thereby eliminating the concern for potential releases. 

0 Transition will include thorough characterization of facilities. 

0 Engineering controls will be developed and implemented during D&D based on 

the transition assessments and planned activities, and will be designed to control 

any potential releases. 

0 Advity-, media-, and COPC-specific monitoring programs will be implemented 

before D&D begins, allowing early identification and response to releases. 

10.2.4 Secondary Release Mechanisms 

Secondary release mechanisms during D&D would be similar to the secondary release 

mechanisms described in Section 8.2.3. This section should be referred to for more 

information concerning potential secondary release mechanisms. 

10.2.5 Secondary Transport Media 

Transport continues as constituents migrate through the environment over time. 

Secondary transport media are those that receive contaminants released from a secondary 

source through a secondary mechanism. Secondary transport during D&D would be 
similar to the description for the current scenario provided in Section 8.2.4. 

10-8 
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10.3 RELATIONSHIP OF THE F'UTURE CONCEPTUAL SITE MODEL TO 
DECONTAMINATION GND DECOMMISSIONING MONITORING 

PROGRAMS 

Monitoring during D&D will include worker safety monitoring, activity-specific 

monitoring, and environmental verification monitoring. Worker safety monitoring may 

be used in the early identification of releases to the atmosphere and will consist of 
real-time measurements and monitoring that requires laboratory analysis. Activity- 

specific and verification monitoring may include real-time measurements and monitoring 
that requires laboratory analyses. Laboratory analysis typically provides better quality 
data, but this analysis takes several days. Activity-specific monitoring programs will be 
developed as D&D work packages are prepared and, therefore, are not presented in this 
IM/IRA/DD. Verification monitoring wiU be performed to veri0 measurements made 

with D&D activity-specific monitors and to verify that engineering controls and pathway 
protection procedures are functioning properly. Proposed actions for verification 

monitoring are summarized in Section 9.2.2. 

The results of monitoring conducted during D&D activities can be evaluated to assess the 

effectiveness of existing pathway protection and environmental controls. This 
information .may then be used to develop additional controls and monitoring, if 

warranted. In general, monitoring programs in use during D&D activities, combined 

with engineering controls and experience gained during transition, will reduce the 

potential for contaminant release. 

10.4 SUMMARY 

The future conceptual site model preliminarily identifies the potential sources where 

contaminants could be released, the potential release mechanisms and the likely transport 

media that could occur during D&D. This information will be used in planning the 

(-0 k \ r p U h i n \ . l O  08116191 10-9 
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necessary engineering controls to limit or eliminate potential releases and to identify the 
environmental monitoring neceSSary for verification that the engineering controls are 
effective. The COPCs selected for environmental monitoring conducted during D&D of 
a particular building, location, or area wil l  be r e h e d  to a specific list appropiate to the 

activity. This will streamline monitoring efforts and allow more effective verification 
monitoring during D&D. As more information about the approach to and implementation 
of D&D becomes available, the conceptual site model will be updated. 

10-10 



11.0 IMPLEMENTATION PLAN 

An IM/IRA verification monitoring system has been proposed to monitor D&D and other 

nonrouthe activities that may affect groundwater, surface water, and air at RFP. The proposed 

actions for these potential pathways and an evaluation of the current site-wide monitoring 

systems are described in Sections 4.0, 5.0, and 6.0. The primary objective of the verification 
monitoring program is to provide a monitoring system for D&D activities that is more 

comprehensive than the occupational health and safety personnel monitoring network, located 
close to the activities, and more focused than the plant-wide monitoring programs. The 

Industrial Area fenceline will be a principal point of concern during the verification monitoring 

program. 

As presented in previous sections, the existing monitoring programs combine the most desirable 

aspects of both a comprehensive and a focused monitoring network; therefore, the proposed 

verification monitoring program will primarily consist of existing media monitoring components. 

The primary additions to the existing monitoring programs may consist of (1) development of 
a specific list of COPCs associated with a particular D&D activity, (2) collection of a baseline 

data set if an existing database does not exist, and (3) expansion of certain aspects of current 

monitoring to provide more activity-specific results. Verification monitoring programs will be 

designed to verify measurements made for site-specific monitoring and to evaluate engineering 

and administrative control effectiveness. The goals of monitoring and controls are to detect and 

limit the release of COPCs that may affect human health and the environment. 

Subtasks for implementation of monitoring, treatment, and disposition of incidental and 
foundation drain waters during D&D have also been identified and ‘included in the 

implementation plan. These subtasks are primarily related to monitoring and disposition of such 

waters to ensure that they will not be released to the environment without proper characterization 

and necessary treatment. 



The following sections present the implementation plan for verification of groundwater, surface 
water, and air monitoring and for incidental water treatment during D&D activities. Subtasks 

for each of these media that conespond to proposed verification monitoring actions, have been 

identified and listed to represent a phased-implementation approach. 

11.1 GROUNDWATER IMPLEMENTATION PLAN 

An ongoing quarterly and event-triggered monthly groundwater monitoxing program is proposed 

for the Industrial Area to detect releases from D&D activities that may impact groundwater. 

Groundwater vedication monitoring may consist ob both temporary well points installed near 
the D&D site and new and existing monitoring wells located betwem the D&D site and the 

Industrial Area fenceline. These wells are described in Section 4.0. Well points will constitute 

the first line of detection for any gross changes in groundwater quality, and the monitoring wells 

will provide a means of evaluating the extent and chemical character of any detected 

contamination, as well as provide ongoing monitoring of Industrial Area pathways. 

For each major D&D site, a set of monitoring wells will be identified to detect contamination 

within the upper hydrostratigraphic unit. The monitoring wells WiJ be selected frqm existing 

wells and new wells proposed in Section 4.0. This set of monitoring wells will monitor the 

D&D site in both an upgradient and downgradient direction to distinguish between contamination 

originating from outside the D&D site and contamination originating directly fiom the D&D 

activity. Monitoring wells selected for each site will be located as close as possible to the D&D 
site to detect contamination as quickly as possible, and baseline chemical data will be established 

for each of the existing and newly installed monitoring wells. Baseline data for existing wells 

will be compiled using quarterly sampling results from the previous three-year period. For 

newly constructed monitoring wells, the baseline data set will be compiled using quarterly 

groundwater results available at the start of the D&D activity. As presented in Section 4.0, 11 

new alluvial monitoring wells will be installed are to provide monitoring for pathways not 

currently addressed by the present groundwater monitoring network. 



Well points will be installed as close as practicable to the D&D site given the constraints of 
D&D equipment traffic and other related activities. Although well points will be installed in 

both downgradient and upgradient locations, the main purpose of the well points is early 

detection of groundwater impacts from D&D activities; therefore, well points will be 
concentrated in the downgradient direction. 

Well points will be installed solely for the purpose of closely monitoring D&D activities. The 

well points will be included in the current quarterly sampling program, and results from the 

quarterly monitoring that are available at the startup of D&D activity will constitute the baseline 

data set. Well. points and monitoring wells will be monitored for a period sufficient to detect 
a release after conclusion of a D&D activity. The time sufficient to detect a release to 

groundwater during the final stages of D&D work will be based on local hydrogeologic 
conditions and the nature of a potential release (e.g., magnitude and duration). 

Implementation of proposed groundwater verification monitoring include the following subtasks: 

0 Install P r o ~ ~ s e d  Monitorine Wells. The 11 new monitoring wells described in Section 

4.0 will be installed to address data gaps in the current Industrid Area monitoring 

network. Installation will include developing a statement of work and selecting 

subcontractors to construct the wells. The new monitoring wells will be installed within 

18 months of approval of this document. 

e Collect Baseline Data for New Wells. New monitoring wells will be incorporated into 

the quarterly groundwater sampling program after installation. Before D&D activities 
begin, available results will be extracted from RFEDS, and the mean; warning limits, 

and control limits will be calculated for each new well. The quarterly groundwater 
anlaytes will constitute the list of COPCs. 

11-3 Reycled 
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I dentifv D& D Activiti es that will Reauire Gro un d w a e  t r M o n't i o  ring. When a D&D 

schedule is available, the activities and procedures will be reviewed and evaluated to 

determine which activities and locations will require groundwater monitoring. Locations 

that are identified for groundwater monitoring will be evaluated to select monitoring 
wells that are appropriate for inclusion in the verification monitoring program. Well 

point locations will be identified near the D&D activity based on the configuration of the 

a 

area, equipment placement, and other physical constraints. I 

a ect/Comuile Base line Data for -ne Wells. For existing monitoring wells 

selected for verification monitoring in the Industrial Area, historical data from quarterly 

sampling will be extracted from RFEDS for the previous three years, if available. These 
data will constitute the baseline data set. The mean, warning limits, and control limits 

for COPC concentrations will be calculated for each existing well as described in Section 

. .  

9.4. The quarterly groundwater analytes will constitute the list of COPCs. 

a tall Well PoinQ. After locations have been identified, the subconmctor will install 
well points near the D&D activity. 

a Collect Bas elhe Data for Well Points. New well points will be incorporated into the 

quarterly groundwater sampling program after installation. Before D&D activities 

begin, available results wil l  be extracted from RFEDS, and the mean, warning limits, 

and control limits wil l  be calculated for each well point. 

e Imdement Verification Monitoring Program . If required during the D&D activities, 

groundwater samples will be collected from the monitoring wells selected for the specific 
verification monitoring program and for well points, if installed. These samples will be 
collected as part of the existing quarterly groundwater sampling program currently in 

place at RFP. The sample results will be extracted from RFEDS when they are available 

I 

and compared to the statistical warning and control limits. e 
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If the results indicate that sample concentrations are less than warning limits, then quarterly 

sampling and data review will continue throughout the D&D activity and after the D&D activity 

to ensure that a potential release will be detected if it were to occur on the last day of the 

activity. If results indicate that sample concentrations are greater than warning limits, then the 
preprogrammed response described in Section 9.0 will be implemented, as necessary. 

11.2 SURFACE WATER IMPLEMENTATION PLAN 

A three-tiered monitoring program is proposed for the Industrial Area that will support upgrades 

to the current program and provide appropriate verification monitoring during D&D activities. 

The monitoring program wilt include (1) six of the seven pathways for runoff from the Industrial 

Area, (2) the outfalls of subbasins that drain into the six pathways within which D&D activities 

are taking place, and (3) locations near historically identified contaminated seeps, as necessary. 
The objective of the proposed surface water verification monitoring program is to ensure that 

D&D activities and other nonroutine activities that may affect surface water in the Industrial 

Area are adequately monitored. 

I 

COPC lists will be developed for each drainage subbasin where D&D activities occur. The list 

of COPCs will be determined using selected sets of historical data from past and present 

monitoring programs, as well as additional baseline data collection to resolve gaps in the 

historical data set. 

11.2.1 Industrial Area Outfall Monitoring 

Characterization of surface water as it exits the Industrial Area is a key task for monitoring the 

effects of D&D and other nonroutine activities. Since existing monitoring programs were 
designed to meet specific regulatory objectives, primarily at the RFP fenceline, the Industrial 

Area is not adequately equipped to monitor the outflow of surface water in the vicinity of the 

Industrial Area fenceline. The first tier in the proposed monitoring program is to monitor 



I 

surface water in the Industrial Area’s major drainage pathways. The objective of the Industrial 

Area outfall monitoring program is to characterize surface water leaving the Industrial Area. 

As presented in Section 5.0, six of the’sevem major surface water pathways from the Industrial 

Area will be incorporated into current monitoring programs. 

Available historical data from past and present monitoring programs will be used to characterize 
Industrial Area storm flow. The objective of this characterization will be to compile baseline 

concentrations for the NPDES analyte list. A monitoring program will then be developed to 

monitor and sample surface water exiting the Industrial Area. Results from the monitoring 

program will be compared with Warning and control limits to identijl potential environmental 

releases from D&D and nomutine activities. 

’ Implementation of these proposed outfall monitoring actions may include the following: 

. .  e E V aluate Pathwavs and Outfalls D e m e  A m  Monitonng Euu iDrnen t 
Within 18 months following approval of this document, current Industrial Area outfalls 
will be identified and evaluated for proposed monitoring and sampling equipment. 

e Establish Baseline Conce ntrations for the NPDES Anal% List Using Available Historical 

m. Using results from past and current Industrial Area outfall monitoring stations, 
baseline concentrations will be compiled for each outfall in the Industrial Area. 

e DeveloD a Monitorine PrQgram for I ndustrial Area Outfal 1s. As discussed in Section 5.0, 

surface water automated sampling stations and flow meters will be installed within the 

Industrial Area’s seven major drainage pathways (within 18 months of approval of this 

document). These stations will also support the NPDES and event-related monitoring 

programs, as well as integrate the monitoring programs’ hardware configurations. This 
program will include any necessary baseline data collection and continue throughout 

D&D activities. 
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This implementation plan is based on the assumptions that historical data from past and current 

monitoring programs are validated and that analyses used approved methods. 

11.2.2 Subbasin Boundary Monitoring 

Twenty-eight subbasins in the Industrial Area comprise seven major drainage pathways. The 

primary objective of the.subbasin monitoring program is to detect potential releases at the 

Industrial Area fenceline. To support this objective, monitoring near the D&D activity may 

provide the opportunity for early intewention if the activity affects surface water. The second 

tier of the proposed monitoring program is to equip the subbasins with monitoring equipment 

to provide the capability to detect and investigate potential releases closer to potential sources. 

Currently, historical data for the subbasins are incomplete and subbasin baseline conditions have 

not yet been characterized. The installation of the subbasin monitoring stations will occur before 

D&D activities so that baseline data can be collected. The contribution that each subbasin makes 

to the total discharge of surface waters at RFP has also not been determined. Installing real-time 

monitoring devices will provide subbasin flow information. This program will be implemented 

for large-scale D&D activities or in instances where the D&D activity has the potential to cause 
a release to surface water. 

Implementation of the proposed subbasin boundary monitoring actions includes the following: 

0 Identifv Potential Subbasins to be Monitored and Develop S u b b a s s s .  

Subbasins that will be affected by the D&D program will be identified using lists of 

buildings targeted for D&D. COPC lists for potentially affected subbasins will be 

developed using the methodology presented in Section 9.0. 

0 Determine Subbasin Monitoring Station L0cat.1 'on$. Existing monitoring station locations 

will be compared with outfalls of the subbasins to determine what subbasins might have 0 
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been or are currently being monitored. This subtaqk will ensure proposed monitoring 
equipment installation for basehe data collection is not being duplicated. Existing 

equipment wil l  be inventoried, and additional equipment wil l  be selected. As discussed 

in Section 5.7, monitoring equipment placement will also be based on a subbasin’s ability 

to produce adequate sample volumes for analysis of COPCs. 

:’* 

e nstruction P lans and FundinP Reg uests for Mo nitorinp and SamDling 

Drnea. Flow control structures wil l  be designed and the current radiotelemetry 

system will be evaluated to determine if upgrades to the stations are necessary. Permits 

will be obtained for all construction activities. 

e Tnstall Verification Monitoring Equ imnent. Flow structures will be constructed and flow 

meters, monitoring equipment, and radiotelemetry equipment will be purchased and 

installed based on the schedule for D&D activities. 

. .  
0 CoIlect Base line DaQ. If historical data are not available for specific COPCs then, if 

possible, data will be collected using automated samplers for up to 18 months before the 

start of D&D activity to establish baseline concentrations. 

e Review Data. The baseline data will be reviewed, summarized, and evaluated to 

determine statistical warning limit and control limit concentrations of COPCs. 
. .  

e Imdement Verification Monitoring. Once D&D activities begin, surface water 

verification monitoring will consist of flow-dependent routine manual grab samples, real- 

time monitoring of water quality parmeters, and automated sampling during potential 
release conditions, as discussed in Sections 5.0 and 9.0. 

- .  11-8 



This implementation plan is based on two assumptions: (1) the point of concern for surface 

water generated within the Industrial Area is near the Industiial Area fenceline and (2) subbasins 

wil l  occasionally have enough flow to allow for sample collection. 

11.2.3 Seeps and SpringS 

Seeps have been previously identified and obsemed to discharge into surface water locations in 

the Industrial Area, thereby potentially contributing to surface water contamination. The origins 

of the seeps are assumed to be primarily from two main sources: groundwater and 

incidentallfoundation waters. Seeps within subbasins where D&D activities are being performed 
comprise the third tier of the proposed verification monitoring program. 

There has been considerable sampling and analysis of seeps in the Industrial Area during the past 

three years. The seeps flow intermittently and predominantly during spring when high 

groundwater conditions occur or immediately after storm events. The review of seep data is 

important to determine if additional monitoring is necessary for potential contamination leaving 
the Industrial Area. 

a- 

Implementation of the proposed monitoring of seeps and springs wil l  include the following: 

e Exmct and Review Historical Valid Analvtical Data from WEDS. Chemical 

concentrations from seep samples and areas of potential contaminant sources will be 

evaluated. Data will be reviewed for COPC concentrations, groundwater baseline data, 

and surface water background concentrations. These activities will be performed within 

I 12 months of approval of this document. 

a Perform Confirmation MonitonnP of S m s  S us~ected - of Issuinp Water with Simificant 

Concentrations of COPCs. Additional sampling may be necessary if analyt~cal data gaps 

for seeps are discovered during the review of existing data. Confirmation sampling may 0 
(wpl) h:\vpUI.c.*in\pdkIl.oev 08/15/94 11-9 RCCyClsd 
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also be necessary if there is potential for physical . .  (buitding/topographical) or chemical 
changes (trend analysis) in the seep area. 

PeveloD~and Implement a Seel, Mom 'torinp Proem . A program to establish seep 

locations and frequency of monitoring, if necessary, for seeps suspected of issuing water 

with significant concentrations of COPCs will be developed. Locations for monitoring, 
if needed, will be based on factors such as concentrations relative to background surface 

water concentrations and histofid information. 

Evaluate Seeb Con- 'natiop. If seeps arc found to be potentid contaminant sources, 

they will be investigated using historical information and data from proposed monitoring 

activities. 

Evaluate M i t iwve  Measur= ;:;Based on - -  the , results from the investigation of potential 
sources of contamination in,seeps, mitigative measures will be evaluated to determine 

their practicality and appropriateness. - 

-3 

This implementation plan is based on three assumptions: (1) the future NPDES permit will not 

contain additional requirements for seep monitoring, and specific seep discharges will not be 

point sources for effluent monitoring; (2) previously collected seep data are complete for all 

suspected seep areas and COPCs; and (3) the point of concern for surface water generated within 

the Industrial Area is near the Industrial Area fenceline. 

11.3 AIR IMPLEMENTATION PLAN .....-. 
\ .  ;A. . 1 . . -  

. * .  . !  . : i . .  .-. . j ,: .. 2::: ' 

:.. <: An. IM/IRA air monitoring program is proposed for the .Industrial Area to detect potential 

releases to air during D&D and other nonmoutine activities. As described in Section 6.0, the 

- ,  IWIRA air verification monitoring .i. . program . will consist primarily of (1) air -piers that are 

currently part of the extensive plant-wide air. monitoring program and located at the Industrial 

_. .~ ,. I 

" 5  ,' 

0 

a 
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*-.. 4, 

Area fenceline, and (2) four Summa"' canisters &located with existing samplers at the Industrial 
Area fenceline. 

.> . -.P2 ,"' .... 

The list of COPCs for 'each D&D activity will be determined using the methodology described 

in Section 3.0. Potential &me COPCs associated with historical use of the buildings and 
subbasins in the Industrial Area include metaIs,?'VOCs, particulates, and radionuclides. 

Although there are existing air monitoring programs to detect particulate and radiological 

releases at the fencehe, measurements of VQC-and+*metals concentrations in air have not been 
made in the Industrial Area, with the exception of VOCs for occupational safety monitoring. 

Collection of air samples is proposed before'D&D activities begin to establish baseline 

concentrations of potential contaminants, -̂ and aft& D&D activities begin to support the 

verification monitoring program. 

As presented in Section 6.0 and above, four-'exi&ng RAAMP locations at the Industrial' Area 

fenceline are proposed for collecting basehe and'verification monitoring data. Summa" 

canisters will also be placed at each of these four locations for both baseline and verification 
VOC sample collection. These sampler locations were selected based on their proximity and 
orientation relative to the Industrial Area. EPA methods will be used to analyze the samples. 

Data will be collected periodically throughout D&D'activities to determine if concentrations of 

COPCs are above warning limits. 

> <  I Implementation of the air monitoring program will include the following subtasks: 

0 DeveloD COPC List. The schedule and typkts of D&D activities will be review'ed to 

screen a COPC list that will require baseline data. The COPCs will be identified using 

methodology presented in Section 3.0. This subtask includes evaluating D&D actitities, 
building histories, and subbasin characteristics to determine specific analytes of concern 

for the D&D program. 

identification of a D&D site, if possible. 

This will be accomplished within 18 months following 
f . .I "'. '-'* 
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. O.,cL'.*2 1 PreD ar-U re EuuiDment andJteview . .  Methods.: ,Summay Canisters now in storage at 

RFp will be inspected to determine if any additional canisters will be required for 

, * . ,  4n. I.... 1 .._... ,,-. baseline:ed verification mogitoa~.  EPA analytical methods . .  will be reyiewed to ensure 

.:, I a:;;-'iTfiat ~UGQPCS are addressai-,.,t::s+mpling personnel will be trained to use the canisters, 

. ::. -! r 2 &-+f necessary. Laboratory pemrygl .will review thg analytical methods and associated 

.$ : 1.- qualitpl,,,assurance procedq.w.r, All.. monitoring equipmFnt will undergo an operational 

. .  

(Section.6.0) within 12 months of approval of this document. 

Collect Baseline DaQ. At the four Summa" canister Industrial Area fenceline locations 

specified previously and at new RAAMP sampler locations (Section 6.0), samples will 

be collected to compile a baseline data set. Baseline data will be collected for at least 

one year. Data validation will@ --- mrdinated - -- as data sets become available. 

- I -  3, J e t  2 ,  

Review Dm . The baseline data will be reviewed, summarized, and evaluated to 

determine7statistical warning II limit and control limit concentrations for COPCs. 
Recommendations will be made if there is a need for additional samplers. 

.- I. 

Review Release Detection Resour-. Computer models will be evaluated to determine 

capabiiities - for release detection, -@unie - -  migration simulation and availability based on 

program -needs. ,iLJ'.* 'f'lCIfil F 

ImDlement Verification MonitorinP. Verification samples will be collected periodically 

during routine operating conditions tq - -  vefify that the environmental protection systems 

are functioning as designed., Inithe event that COPCs are detected above warning limit 

concentrations, results from verification monitoring will be used to determine if any 
releases to air have occurred as a result of D&D activities. 
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Incidental and foundation fwaters may potenMly Wcome contamina%ed -from! contact with 

hazardous materials in- bhdhgs ,  MSSs, other -historical release aras$6r contamination from 
under the buildings. It may tk -necessary- to &kct md treat these waters before they enter the 

environment. &-on 'the'data'gaps and proposed W o n s  presented in Sections 7.5 and 7.6, 
monitoring and disposition subtasks have be&!laendfied:in the following dbsections to address 

incidental and foundation waters during D&D activities. 
. .  

:a i'i 3-f z::::, ., ;D 'K*pmr ;2 -:  xi . . . .  . .... :, 
Li '", ..q.lp-.y ,'. 11.4.1 Monitoring "Y .j !%% : e47 I 

I . . . . .  . 

The following subtasks have been identified-to addre& monitoring of incidental and foun'dation 
, . . .  waters during D&D 'activities. l"iiAI4.k.24 q:; ! . . ) I  - 

. ' I.. , ~ 3 4  GEL,: ?F~,;S_E;~ ' ky: . >  

. 
e Field CheckjSumD Discharee ,:',D es :.y. n $'The sump discharge flow paths will .be . 

verified, and flow rates will be measured on a quarterly basis. 
r) "- <! -i CJ a -, 

e SamDle Foundation Drains and Measure' FlowRates. Foundation:?drains will be sampled 

as recommended in the OUS RFYRI. Flow -rates of foundation drains that are applicable 

to buildings undergoing D&D activities will be measured on a quarterly basis. 

e ADDend the Control and DisDos~tion~o~dncidetUal Wafers (CDI-W) Document. The 

CDIW will be appended to include a more detailed analyte list for characterization of 

e 

valve vault water. 
,._._ ?3 d 

Revise Field Documentation Prockdu rc. ,D&umentation for foun.dation drains monitoring 

and samp1ing:procedures will be revised!-to include dates, volumes, water quality 

parameters,-md flow. ->:..:> -12.1; gjc: ;  , 'I i, 

,j::3? -,- -.  .>., . . 



a DRAFT FINAL 

11.4.2 Disposition 

The following subtasks have been identified to address the disposition of incidental and footing 

drain waters. These tasks are based on the current RFP treatment facilities discussed in Section 
7.4. 

e Evaluate pre treatment Techno lo-. Based on the COPC concentrations anticipated from 
specific buildings, evaluations of pretreatment technologies will be conducted in concert 
with any modifications contemplated in the various water treatment systems. 

e Pre- . Based on the evaluation of pretreatment 0 s, 
technologies and types of COPCs, appropriate pretratment technologies may be 

implemented, as necessary. 

e Prepare Procedu res for Routine Incidental' Waters to the ADprOpnate Treatment Facility. 

Procedures will be prepared for determining which incidental waters require treatment 
and the logistics of routing incidental waters to the appropriate treatment facilities. 

ImDlement Incidental Water Treatment. After incidental and foundation drain waters 

have been characterized, they will be routed through the appropriate treatment facility, 

as necessary. 

0 Jnstall the WWTP InfluenVEffluent Stone _ e  Tanks. Two sets of storage tanks will be 

installed at the WWTP. The first set of tanks will contain approximately 320,000 gallons 

of influent storage. The second set will contain approximately 550,000 gallons of 0 
11-14 . ; .>%. *. R a y c k d  



anticipated start date for this project wil l  be during the second quarter of fiscal year 
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